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O (54) Title: COMPOUNDS FOR THE TREATMENT OF ABNORMAL CELL GROWTH 

o 

(57) Abstract: The invention relates to compounds of the formula (1) and to pharmaceutical ly acceptable salts, prodrugs and sol vates 
Q thereof, wherein R 1 , R 2 , R 3 , R 4 , R s , n, A and B are as defined herein. The invention also relates to methods of treating abnormal cell 
£^ growth in mammals by administering the compounds of formula (1) and to pharmaceutical compositions for treating such disorders, 
^ which contain the compounds of formula (I). The invention also relates to methods of preparing the compounds of formula (1). 
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PYRIMIDINE DERIVATIVES FOR THE TREATMENT 
OF ABNORMAL CELL GROWTH 
Background of the Invention 
This invention relates to novel pyrimidine derivatives that are useful in the treatment of 
5 abnormal cell growth, such as cancer, in mammals. This invention also relates to a method of 
using such compounds in the treatment of abnormal cell growth in mammals, especially 
humans, and to pharmaceutical compositions containing such compounds. 

It is known that a cell may become cancerous by virtue of the transformation of a portion 
of its DNA into an oncogene (jLa, a gene which, on activation, leads to the formation of malignant 
10 tumor cells). Many oncogenes encode proteins that are aberrant tyrosine kinases capable of 
causing cell transformation. Alternatively, the overexpression of a normal proto-oncogenic 
tyrosine kinase may also result in proliferative disorders, sometimes resulting in a malignant 
phenotype. 

Receptor tyrosine kinases are enzymes which span the cell membrane and possess an 

15 extracellular binding domain for growth factors such as epidermal growth factor, a 
transmembrane domain, and an intracellular portion which functions as a kinase to 
phosphorylate specific tyrosine residues in proteins and hence to influence cell proliferation. 
Other receptor tyrosine kinases include c^erbB-2, c-met, tie-2, PDGFr, FGFr, and VEGFR. It is 
known that such kinases are frequently aberrantly expressed in common human cancers such 

20 as breast cancer, gastrointestinal cancer such as colon, rectal or stomach cancer, leukemia, and 
ovarian, bronchial or pancreatic cancer. It has also been shown that epidermal growth factor 
receptor (EGFR), which possesses tyrosine kinase activity, is mutated and/or overexpressed in 
many human cancers such as brain, lung, squamous cell, bladder, gastric, breast, head and 
neck, oesophageal, gynecological and thyroid tumors. 

25 Accordingly, it has been recognized that inhibitors of receptor tyrosine kinases are useful 

as selective inhibitors of the growth of mammalian cancer cells. For example, erbstatin, a 
tyrosine kinase inhibitor, selectively attenuates the growth in athymic nude mice of a transplanted 
human mammary carcinoma which expresses epidermal growth factor receptor tyrosine kinase 
(EGFR) but is without effect on the growth of another carcinoma which does not express the 

30 EGF receptor. Thus, selective inhibitors of certain receptor tyrosine kinases, are useful in the 
treatment of abnormal cell growth, in particular cancer, in mammals. In addition to receptor 
tyrosine kinses, selective inhibitors of certain non-receptor tyrosine kinases, such as FAK (focal 
adhesion kinase), Ick. src, abl or serine/threonine kinases (e.g.: cyclin dependent kinases, are 
useful in the treatment of abnormal cell growth, in particular cancer, in mammals. FAK is also 

35 known as the Protein-Tyrosine Kinase 2, PTK2. 

Convincing evidence suggests that FAK, a cytoplasmic, non-receptor tyrosine kinase, 
plays an essential role in cell-matrix signal transduction pathways (Clark and Brugge 1995, 
Science 268 : 233-239) and its aberrant activation is associated with an increase in the 
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metastatic potential of tumors (Owens et ai. 1995, Cancer Research 55 : 2752-2755). FAK 
was originally identified as a 125 kDa protein highly tyrosine-phosphorylated in cells 
transformed by v-Src. FAK was subsequently found to be a tyrosine kinase that localizes to 
focal adhesions, which are contact points between cultured cells and their underlying 
5 substratum and sites of intense tyrosine phosphorylation. FAK is phosphorylated and, thus, 
activated in response to extracellular matrix (ECM)-binding to integrins. Recently, studies 
have demonstrated that an increase in FAK mRNA levels accompanied invasive 
transformation of tumors and attenuation of the expression of FAK (through the use of 
antisense oligonucleotides) induces apoptosis in tumor cells (Xu et al. 1996, Cell Growth and 

10 Diff. 7: 413-418). In addition to being expressed in most tissue types, FAK is found at 
elevated levels in most human cancers, particularly in highly invasive metastases. 

Various compounds, such as styrene derivatives, have also been shown to possess 
tyrosine kinase inhibitory properties. Rve European patent publications, namely EP 0 566 226 
A1 (published October 20, 1993), EP 0 602 851 A1 (published June 22, 1994), EP 0 635 507 A1 

1 5 (published January 25, 1 995), EP 0 635 498 A1 (published January 25, 1 995), and EP 0 520 722 
A1 (published December 30, 1992), refer to certain bicyclic derivatives, in particular quinazoline 
derivatives, as possessing anti-cancer properties that result from their tyrosine kinase inhibitory 
properties. 

Also, World Patent Application WO 92/20642 (published November 26. 1992), refers to 
20 certain bis-mono and bicyclic aryl and heteroaryl compounds as tyrosine kinase inhibitors that 
are useful in inhibiting abnormal cell proliferation. World Patent Applications WO96/16960 
(published June 6, 1996), WO 96/09294 (published March 6, 1996), WO 97/30034 (published 
August 21 # 1997), WO 98/02434 (published January 22, 1998), WO 98/02437 (published 
January 22, 1998), and WO 98/02438 (published January 22, 1998), also refer to substituted 
25 bicyclic heteroaromatic derivatives as tyrosine kinase inhibitors that are useful for the same 
purpose. 

Accordingly, a need exists for additional selective inhibitors of certain receptor and non- 
receptor tyrosine kinases, useful in the treatment of abnormal cell growth, such as cancer, in 
mammals. The present invention provides for novel pyrimidine derivatives which are selective 
30 inhibitors of the non-receptor tyrosine kinase, FAK, and are useful in the treatment of abnormal 
cell growth. 
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Summary nfthft im/o^fon 
The present invention relates to a compound of the formula 1 

n^Y r5 

1 4 



I 

5 or a pharmaceutical^ acceptable salt, solvate, hydrate, or prodrug thereof, 
wherein R 1 has the following formula 2 

!? X ? 

x > 

z— w 

2 

wherein each D is independently selected from the group consisting of CR 8 and N. with the 
10 proviso that R 1 is linked to NH group through a ring carbon atom; 

wherein E and 6 are independently selected from the group consisting of N and C; 
wherein X. W and Q are independently selected from the group consisting of N O S 
S0 2 .CO.NR 3 .CR 2 andCR 2 R 3 ; ' ' ' 

wherein Y and Z are independently present or absent, if present Y and Z are selected 
15 from the group consisting of N, O, S. SO* CO. NR 3 . CR 2 and C^R 3 ; 

wherein A is present or absent, if present A is selected from the group consisting of O S 
and NH and wherein B is present or absent, if present B is selected from the group consisting of 
CO, S0 2 , and NR 6 . with the proviso that when A is O or S that B is absent 
wherein n is an integer from 1 to 3; 

wherein each R 2 is independently selected from the group consisting of H. C-Q, alkyl 
CVC 7 cycloalkyl. C,-C 7 heterocycloalkyl. OC,-C 6 alkyl. OQrC, cycloalkyi. OC 4 -C 7 heterocyloalkyl' 
NH, NHR , NRV. SR 8 . SOR 8 . SO.R 8 , CO.R 8 . CONH, CONHR 6 , CONRV. S0 2 NH 2 ' 

SO2NHR , so 2 nrV. nhcor 8 . nr 8 conr 8 . nhconhr 8 . nr 8 conhr 8 . nhconrV 

NR 8 CONRV. NHSO.R 8 . NR 8 S0 2 R 8 . with the provfeo that O. N or S atom of the foregoing 
substrtuents may not be bound to a carbon atom bound to another heteroatom. said alkyl 
cycloalkyl. heterocycloalkyl moieties of the foregoing groups are optionally substituted by 1 to 3 
substituents independently selected from the group consisting of H. halo. C,-C, alkyl. CN NH 2 



25 
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NHR 10 , NCR 10 )* OR 10 , d-Ce alkyl, C 3 -C 7 cycloalkyl, C4-C7 heterocycloalkyi, C0 2 R 11 , CONH 2l 
CONHR 11 , and CONR 11 R 12 ; 

wherein each R 3 is independently selected from the group consisting of H, Ci-C 6 alkyl, 
C3-C7 cycloalkyl, C 4 -C 7 heterocycloalkyi, C0 2 R 6 , CONH 2l CONHR 6 , CONR 6 R 7 or R 2 and R 3 
5 taken together with the carbon atom they are linked to can form a 3-7 membered cycloalkyl ring 
or 4-7 membered heterocycloalkyi ring, wherein each methylene group present in said 3-7 
membered cycloalkyl ring and said 4-7 membered heterocycloalkyi ring may be optionally 
replaced by a C=0 group, said alkyl, cycloalkyl, heterocycloalkyi moieties of the foregoing groups 
are optionally substituted by 1 to 3 substituents independently selected from the group consisting 

10 of H, halo, C,-C 6 alkyl, CN, NH 2t NHR 10 , NfR 10 )* OR 10 . d-Ce alkyl, C3-C7 cycloalkyl, C4-C7 
heterocycloalkyi, C0 2 R 1 \ CONH 2 , CONHR 11 , and CONR 11 R 12 ; 

wherein R 4 is selected from the group consisting of H, Ct-Ce alkyl, C3-C7 cycloalkyl, C 4 - 
C 7 heterocycloalkyi, Ce-C 10 aryl, and 5-10 membered heteroaryl, the alkyl, cycloalkyl, 
heterocycloalkyi, aryl and heteroaryl moieties of the foregoing groups are optionally substituted 

15 by 1 to 3 subsitutents independently selected from the group consisting of H, halo, OH, N0 2 , C r 
C 6 alkyl, C(Ff)=CR 6 R 7 l CsCR 6 , C3-C7 cycloalkyl, C^ heterocycloalkyi. Od-Q, alkyl, Od-d 
cycloalkyl, OC4-C7 heterocyloalkyl, C=N-OH, C=N-0(d-Ce alkyl), NH 2 , NHR 6 , NR 6 R 7 , SR 6 . 
SOR 6 , S0 2 R 6 , C0 2 R 6 , CONH 2f CONHR 6 , CONR 6 R 7 , S0 2 NH 2 , SO^HR 6 , SO^R 7 , NHCOR 6 , 
NR 6 CONR 6 , NHCONHR 6 , NR 6 CONHR e , NHCONRW, NR 6 CONR 6 R 7 , NHS0 2 R 6 , NR 6 S0 2 R 6 , 

20 with the proviso that O, N or S atom of the foregoing substituents may not be bound to a carbon 
atom bound to another heteroatom; 

wherein R 5 is selected from the group consisting of H, Br, CI, CN, CF 3i CH 2 F, CHF 2 , 
SOzCHa, CONHz, cyclopropyl, cyclobutyl, C^H 5t CONHR 6 , CONR 8 R 7 , C0 2 R 6 , C(R fl )=C(R fl )2 f and 
ChCR 9 ; 

25 wherein each R 6 is independently selected from the group consisting of H, d-d alkyi, 

C3-C7 cycloalkyl, C4-C7 heterocycloalkyi, CrC 10 aryl, and 5-10 membered heteroaryl, said alkyl, 
cycloalkyl, heterocycloalkyi, aryl, and heteroaryl moieties of the foregoing groups are optionally 
substituted by 1 to 3 substituents independently selected from the group consisting of H, halo, 
Ct-Ce alkyl, CN, NH 2 , NHR 10 , N(R 10 ) 2t OR 10 , d-d alkyl, C 3 -C 7 cycloalkyl, C4-C7 heterocycloalkyi, 

30 C0 2 R 11 , CONH 2 , CONHR 11 , and CONR 11 R 12 ; 

wherein each R 7 is independently selected from the group consisting of H, d-C 6 alkyl, 
C3-C 7 cycloalkyl. C4-C7 heterocycloalkyi, C e -C, 0 aryl, and 5-10 membered heteroaryl, said alkyl, 
cycloalkyl, heterocycloalkyi, aryl, and heteroaryl moieties of the foregoing groups are optionally 
substituted by 1 to 3 substituents independently selected from the group consisting of H, halo, 

35 C r C 6 alkyl, CN, NH 2 , NHR 10 , N(R 10 ) 2 , OR 10 . C,-Ce alkyl, C3-C7 cycloalkyl, C 4 -C 7 heterocycloalkyi, 
COzR 11 , CONH 2 , CONHR 11 , and CONR 11 R 12 ; 
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wherein each R 8 is independently selected from the group consisting of H. halo, cyano, 
d-d alkyl, C3-C7 cycloalkyl, C 4 -C 7 heterocycloalkyl, OCi-d alkyt. Od-C 7 cycloalkyl, OC 4 -d 
heterocyloalkyl. NH 2 , NHR 6 . NR 6 R 7 , SR 6 , SOR 6 , S0 2 R 6 , C0 2 R 6 . CONH 2 , CONHR 6 , CONR 6 R 7 , 
S0 2 NH 2 , S0 2 NHR 6 , S02NR 6 R 7 , NHCOR 6 , NR 6 CONR 8 , NHCONHR 6 , NR 6 CONHR 6 , 
5 NHCONR 6 R 7 , NR 6 CONR 6 R 7 , NHS0 2 R 6 f NR 6 S0 2 R 6 . said alkyi, cycloalkyl, and heterocycloalkyl 
moieties of the foregoing groups are optionally substituted by 1 to 3 substituents independently 
selected from the group consisting of H, halo, C,-d alkyl, CN t NH 2l NHR 3 , NCR 3 )* OR 3 , d-d 
alkyl, C3-C7 cycloalkyl, C4-C7 heterocycloalkyl, C^R 6 . CONH* CONHR 6 , and CONR 6 R 7 ; 

wherein each R 9 is independently selected from the group consisting of H, CF 3 , and d- 
10 C 6 alkyt, said d-d alkyl is optionally substituted by 1 to 6 halo atoms; 

wherein each R 10 is independently selected from the group consisting of H, d-d alkyl, 
C3-C7 cycloalkyl, C 4 -C 7 heterocycloalkyl, C0 2 R 11 , CONH 2 , CONHR 11 , CONR 11 R 12 , SOR 11 , 
S0 2 R 11 , S0 2 NH 2 , SOzNHR 11 , SOzNR 11 R 12 ; said alkyl, cycloalkyl, heterocycloalkyl moieties of the 
foregoing groups are optionally substituted by 1 to 3 substituents independently selected from the 
15 group consisting of H, halo, d-C 6 alkyl, CN, NH 2 , NHR 13 , H(R% f OR 13 , d-d alkyl, CrC 7 
cycloalkyl, C 4 -C 7 heterocycloalkyl, CO^ 14 . CONH 2 , CONHR 14 , and CONR 14 R 15 

wherein each R 11 is independently selected from the group consisting of H, C1-C6 alkyl, 
d-d cycloalkyl, C 4 -C 7 heterocycloalkyl, d-C 10 aryl, d-do membered heteroaryl; said alkyl, 
cycloalkyl, heterocycloalkyl, aryl, and heteroaryl moieties of the foregoing groups are optionally 
20 substituted by 1 to 3 substituents independently selected from the group consisting of H, halo, 
Ci-Ce alkyl. CN, NH 2 , NHR 13 , N(R%, OR 13 , d-C 8 alkyl, d-d cycloalkyl. C 4 -C 7 heterocycloalkyl, 
C0 2 R 14 r CONH 2 , CONHR 14 , and CONR 14 R 15 ; 

wherein each R 12 is independently selected from the group consisting of H, d-d alkyl, 
C3-C7 cycloalkyl, C 4 -C7 heterocycloalkyl, (VC10 aryl, Cs-Ci 0 membered heteroaryl; said alkyl, 
25 cycloalkyl, heterocycloalkyl, aryl, and heteroaryl moieties of the foregoing groups are optionally 
substituted by 1 to 3 substituents independently selected from the group consisting of H, halo, 
d-d alkyl, CN, NH 2t NHR 13 , H{R%, OR 13 , C,-C 6 alkyl. C3-C7 cycloalkyl, C 4 -C 7 heterocycloalkyl, 
C0 2 R 14 , CONH 2 , CONHR 14 . and CONR 14 R 15 ; 

wherein each R 13 is independently selected from the group consisting of H, d-d alkyl, 
30 d-d cycloalkyl, d-d heterocycloalkyl. C0 2 R 14 , CONH 2 , CONHR 14 , CONR 14 R 15 . SOR 14 , 
S0 2 R 14 , SO^H* SC^NHR 14 , SOjNR^R 15 ; 

wherein each R 14 is independently selected from the group consisting of H, Ci-d alkyl, 
C3-C7 cycloalkyl, C 4 -d heterocycloalkyl, d-do a^. drdo membered heteroaryl; said alkyl, 
cycloalkyl, heterocycloalkyl, aryl, and heteroaryl moieties of the foregoing groups are optionally 
35 substituted by 1 to 3 substituents independently selected from the group consisting of H, halo, 
d-C 6 alkyl, CN, NH 2 , NH d-dalkyl, Nfd-dalkyl)* 0-C r C 6 alkyl; and 

wherein each R 15 is independently selected from the group consisting of H, Ci-C 6 alkyl, 
d-C 7 cycloalkyl, C 4 -C 7 heterocycloalkyl, d-C 10 aryl, C5-C10 membered heteroaryl; said alkyl, 
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cycioalkyl, heterocydoalkyl, aryf, and heteroaryl moieties of the foregoing groups are optionally 
substituted by 1 to 3 substituents independently selected from the group consisting of H, halo, 
d-Ce alkyl, CN, NH 2 , NH d-C^alky!, N(C,-C 6 alkyl) 2 , 0-C,-C 6 alkyl. 

In one preferred embodiment of the compounds of formula 1, include those wherein E 
5 and G are independently selected from the group consisting of N and C; wherein X, W and Q are 
independently selected from the group consisting of N, O, CO, NR 3 , CR 2 and CR 2 R 3 ; and 
wherein Y and Z are independently present or absent, if present Y and Z are selected from the 
group consisting of N, O, CO, NR 3 , CR 2 and CR 2 R 3 . 

In another preferred embodiment of the compounds of formula 1, include those 
1 0 wherein E and G are independently selected from the group consisting of N and C; wherein X, W 
and Q are independently selected from the group consisting of N, CO, NR 3 , CR 2 and CR 2 R 3 ; and 
wherein Y and Z are independently present or absent, if present Y and Z are selected from the 
group consisting of N, CO, NR 3 , CR 2 and CR 2 R 3 . 

In a more preferred embodiment of the compounds of formula 1, include those 
15 wherein E and G are C; wherein X. W and Q are independently selected from the group 
consisting of N, CO, NR 3 , CR 2 and CR^; and wherein Y and Z are independently present or 
absent, if present Y and Z are selected from the group consisting of N, CO, NR 3 . CR 2 and 
CR 2 R*. 

In a most preferred embodiment of the compounds of formula 1, include those 
20 wherein E and G are C; wherein X, W and Q are independently selected from the group 
consisting of N, NR 3 , CR 2 and CR 2 R 3 ; and wherein Y and Z are independently present or absent, 
if present Y and Z are selected from the group consisting of N, NR 3 , CR 2 and CF^R 3 . 

In one specific embodiment of the compounds of formula 1 ( include those wherein R 2 is 
selected from the group consisting of: 
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ln another specific embodiment of the compounds of formula 1, include those wherein 
R is selected from the group consisting of: 




Specific embodiments of the compounds of formula 1 include those wherein R 2 h 
5 selected from the group consisting of: 
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Drase „, *T emb ° dimentS ° f ^ C ° mP0UndS ° f f0m,U,a i *** those wherein A Is 
present or absent, if present A is selects frnm «,« A 155 

Present or absent, if present A is NH an^n B is present or absent, if present^issetected 
from the group consisting of CO, S0 2 . and NR 6 . ^ni b is selected 
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Specific embodiments of the compounds of formula 1 include those wherein A is 
present or absent, if present A is NH and wherein B is present or absent, if present B is selected 
from the group consisting of CO and NR 8 . 

In one preferred embodiment of the compounds of formula 1 include those wherein A 
5 is present or absent, if present A is NH and wherein B is present or absent, if present B is CO. 

In a more preferred embodiment of the compounds of formula 1 include those 
wherein A is present or absent, if present A is NH and wherein B is absent. 

In a most preferred embodiment of the compounds of formula 1 include those wherein 
A is NH and wherein B is absent. 
10 Specific embodiments of the compounds of formula 1 include those each R 2 is 

independently selected from the group consisting of H. C,-C 8 alkyt. C3-C 7 cycloalkyl, C 4 -C 7 
heterocycloalkyi, OC,-Ce alkyt. OC r C 7 cycloalkyl. OC 4 -C 7 heterocyloalkyl. NH 2 . NHR 6 , NR 8 R 7 . 
SR 6 , SOR 6 , S02R 6 . COiR 6 . CONH 2 . CONHR 6 . CONR 6 R 7 , NHCOR 8 , NR 6 CONR 6 . NHCONHR 6 . 
NR 6 CONHR 6 , NHCONR 6 R 7 . NR 6 CONR 6 R 7 . NHS0 2 R a . NR 6 S0 2 R 6 . with the proviso that O, N or 
15 S atom of the foregoing substituents may not be bound to a carbon atom bound to another 
heteroatom, said alkyl, cycloalkyl. heterocycloaJkyl moieties of the foregoing groups are optionally 
substituted by 1 to 3 substituents independently selected from the group consisting of H, halo, 
C,-C a alkyl. CN. NH 2 , NHR 10 . NfR 10 ),. OR 10 , C,-C 6 alkyl. C-C. cycloalkyl. 0,-C, heterocycloalkyi! 
C0 2 R". CONH,. CONHR 11 . and CONR^R 12 ; and wherein each R 3 is independently selected 
20 from the group consisting of H. C-Ce alkyl. CrC, cycloalkyl. C 4 -C 7 heterocyctoalkyl, C0 2 R 8 , 
CONK* CONHR 6 . CONR 6 R 7 or R 2 and R 3 taken together with the carbon atom they are linked to 
can form a 3-7 membered cycloalkyl ring or 4-7 membered heterocycloalkyi ring, wherein each 
methylene group present in said 3-7 membered cydoalkyt ring and said 4-7 membered 
heterocycloalkyi ring may be optionally replaced by a C=0 group, said alkyl. cycloalkyl. 
25 heterocycloalkyi moieties of the foregoing groups are optionally substituted by 1 to 3 substituents 
independently selected from the group consisting of H, halo. C,-C 6 alkyl, CN, NH 2 . NHR 10 . 
NCR 10 )* OR 19 . d-C« alkyl. CarC 7 cycloalkyl. C^ heterocycloalkyi. COjR 11 . CONH 2 . CONHR 11 , 
andCONR 11 R 12 . 

Specific embodiments of the compounds of formula 1 include those each R 2 is 
30 independently selected from the group consisting of H. C-Q alkyl, C 3 -C 7 cycloalkyl, C 4 -C 7 
heterocycloalkyi, OC,-C 6 alkyt. OC 3 -C 7 cycloalkyl, OC^-Cr heterocyloalkyl, NH 2 . NHR 6 . NR e R 7 . 
with the proviso that O. N or S atom of the foregoing substituents may not be bound to a carbon 
atom bound to another heteroatom. said alkyl, cycloalkyl, heterocycloalkyi moieties of the 
foregoing groups are optionally substituted by 1 to 3 substituents independently selected from the 
35 group consisting of H, halo, C-C* alkyl, CN, NH 2 , NHR 10 , NfR 10 ),. OR 10 . C,-C 6 alkyl. CyCr 
cycloalkyl. C<-C 7 heterocycloalkyi, cOaR 11 , CONH 2 , CONHR 11 . and CONR n R 12 ; and wherein 
each R 3 is independently selected from the group consisting of H. C,-C 6 alkyl. C 3 -C 7 cycloalkyl, 
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C 4 -C 7 heterocycloalkyl, C0 2 R 6 , CONH 2 , CONHR 6 , CONR 6 R 7 or R 2 and R 3 taken together with 
the carbon atom they are linked to can form a 3-7 membered cycloalkyl ring or 4-7 membered 
heterocycloalkyl ring, v^ereln each methylene group present in said 3-7 membered cycloalkyl 
ring and said 4-7 membered heterocycloalkyl ring may be optionally replaced by a C=0 group, 
5 said alkyl, cycloalkyl, heterocycloalkyl moieties of the foregoing groups are optionally substituted 
by 1 to 3 substituents independently selected from the group consisting of H. halo, CrC 6 alkyl. 
CN, NH 2 , NHR 10 , N(R 10 )2. OR 10 , C t -C 6 alkyl, CrC 7 cycloalkyl, C 4 -C 7 heterocycloalkyl, CO^ 11 , 
CONH 2f CONHR 11 , and CONR^R 12 . 

Specific embodiments of the compounds of formula 1 include those R 4 is selected from 
the group consisting of H, Ct-Ce alkyl, <VC 10 aryl, and 5-10 membered heteroaryl, the alkyl, aryl 
and heteroaryl moieties of the foregoing groups are optionally substituted by 1 to 3 subsitutents 
independently selected from the group consisting of H, halo, OH, N0 2 , C t -C e alkyl, C(R 6 )=CR 8 R 7 , 
C=CR 6 , C3-C7 cycloalkyl, C 4 -C 7 heterocycloaikyl, OCt-Ce alkyl. OC 3 -C 7 cycloalkyl, OC 4 -C 7 
heterocyloalkyl. C=N-OH, C=N-0(G 1 -C e alkyl), NH 2l NHR 6 , NR 6 R 7 , SR 6 , SOR a , S0 2 R 6 , CC^R 6 , 
CONH 2 , CONHR 6 , CONRV, S0 2 NH 2l S0 2 NHR 6 f S0 2 NR 6 R 7 , NHCOR 6 , NR 6 CONR 8 , 
NHCONHR 6 , NR 6 CONHR 6 . NHCONR 6 R 7 , NR 6 CONR 6 R 7 , NHSO^ 8 , NR 6 S0 2 R 6 . with the proviso 
that O, N or S atom of the foregoing substituents may not be bound to a carbon atom bound to 
another heteroatom. 

Specific embodiments of the compounds of formula 1 include those R 4 is selected from 
the group consisting of H, Ct-Ce alkyl, and C<rC 10 aryl, wherein the alkyl, and aryl moieties of the 
foregoing groups are optionally substituted by 1 to 3 subsitutents independently selected from the 
group consisting of H, halo, OH, N0 2 , Ct-Ce alkyl, CfR^R^ 7 , C^CR 6 , QrC 7 cycloalkyl, GrCy 
heterocycloalkyl, OC,-C 6 alkyl. OQrC 7 cycloalkyl, OC 4 -C 7 heterocyloalkyl, ON-OH, C=N-0(C r 
Ce alkyl). NH 2 , NHR 6 , NR 6 R 7 SR 6 , SOR 6 , SO^ 6 , C0 2 R 6 , CONH* CONHR 6 . CONR e R 7 , 
SOaNH 2 , SOzNHR 6 , SOzNRV, NHCOR 6 , NR 6 CONR 6 , NHCONHR 6 , NR 6 CONHR 6 , 
NHCONR 8 R 7 , NR 6 CONR 6 R 7 , NHS0 2 R 6 , NR 6 S0 2 R 8 , with the proviso that O, N or S atom of the 
foregoing substituents may not be bound to a carbon atom bound to another heteroatom. 

Specific embodiments of the compounds of formula 1 1nclude those R 5 is selected from 
the group consisting of H. Br. CI, CN. CF 3 , CH 2 F, CHF 2 , SOjCH* CONH 2 , CeH 5 , CONHR 6 , 
CONRV, CO^R 8 , CfRVCfR*)* and C=CR 9 . 

Specific embodiments of the compounds of formula 1 include those R 5 is selected from 
the group consisting of H, Br. Q. CN. CF 3 , CHJF. CHF 2f SOzCH* CONH* and C 6 H 5 . 

Specific embodiments of the compounds of formula 1 include those R 5 is selected from 
the group consisting of H. Br. CI, CN, CF 3 , CH 2 F, CHF 2 , SOjCH* and CONH 2 . 

Other specific embodiments of the compounds of formula 1 include those selected from 
the group consisting of: 
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5-Bromo-N 2 -[3-(1 ,2.3,64etrahydro-pyridin-4-yl)-1 H-indol-5-yl]-N 4 -p-tolyl-pyrimidine-2,4- 
diamine; 

5-Bromo-N 4 -pyridin-2-yl-N2-[3-(1 ,2,3,6-tetrahydro-pyridin-4-yl)-1 H-indol-5-yl]- 
pyrimidine-2,4-djamine; 

5 5-Bromo-N 4 -pyridin-2-ylmethyl-N 2 -t3-(1 ,2 A6-tetrahydro-pyridin-4-yt)-1 H-indol-5-yf]- 

pyrimidine-2,4-diamine; 

N^Benzyl-S^romo-N^fHI ,2,3,6-tetrahydroi)yridirM-yl)-1 H-indol-5-yH-pyrimidine- 
2,4-diamine; 

5-Bromo-N4-(1 R-phenyl-ethyl)-N2-[3-( 1 ,2 t 3,6-tetrahydro-pyridin-4-yl).1 H-indol-5-ylJ- 
10 pyrimidine-2,4-diamine; 

5-Bromo-N 4 -(1rac-phenyi-etty 
pyrimidine-2 f 4-diamine; 

5-Bromo-N4-(1Si)henyl-e^ 
pyrimidine-2,4-diamine; 

1 5 4-<{5-Bromo-2-[3-(1 ,2,3,6-tetrahydro-pyridirv4-yl)-1 H-indol-5-ylamino]-pyrimidin-4- 

ylamino}-methyl)-benzenesulfonamide 

5-Bromo-N 2 -[3-{1 ,2,3 ( 6-tetrahydro-pyridin-4-y!)-1 H-indol-5-yi]-N 4 -(4-trifluoromethyl- 
benzy1)-pyrimidine-2,4-diamine; 

5-BromoV-(4-methoxy4>en^ 
20 pyrimidine-2,4-diamine; 

5-Bromo-N 4 -(4-fiuoro-benzyl)-N 2 -[3-(1 f 2,3 f 6-tetrahydr(H)yridin-4-yl)-1 H-indol-5-yl]- 
pyrimidine^-diamine; 

S-Bromo-f^^S-fluoro-benzyiVN^p-tl ^.S.e-tetrahydro-pyridin^-yl)-! H-indol-5-yl]- 
pyrimidihe-2 t 4-diamine; 

25 5-Bromo.N 4 -naphthalen-1-ylmethyl-N 2 -[3-(1 ^^.e-tetrahydro-pyridin-^-yl^i H-indol-5- 

yI]-pyrimidine-2,4-diamine; 

5-Bromo-N 4 -(4-fluoro-3-trifl^^^ 
1H-indol-5-yl]-pyrimidine-2 f 4-diamine; 
5-Bromo-N 4 ^3-fluoro-5-t^ 
30 1H-indol-5-yfJ-pyrimidine-2 f 4-<liamine; 

5-Bromo-N 4 -(4-phenoxy-benzyl)-N 2 -[3-{1 ,2 t 3.6-telrahydro-pyridin-4-yl)-1 H-indol-5-yl]- 
pyrimidine-2,4-diamine; 

5-Bromo-N 4 -{3 f 4-difluoro-ben2yl)-N 2 -[3-(1 ,2 A6-tetrahydro-pyridin^-yl)-1 H-indol-5-yl]- 
pyrimidine-2 f 4-diamine; 

35 5-Bromo-N 2 -[3-(1 ^.S.^tetrahydro-pyridin^yl^l H-indol-5-yl]-N 4 -(3-trifluoromethoxy- 

benzyl)-pyrimidine-2 ( 4-diamine; 

5-Bromo-N 4 ^4-chloro-benzyl)-N 2 -[3-(1 f 2,3,6-tetrahydro-pyridin-4-yl)-1 H-indo!-5-yl]- 
pyrimidine-2,4-diamine; 
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5-Bro m o-N 2 -[3-(1.2.33-tetrahytiro-pyridin-4-yl)-iH-indol-5-yn-N^thiophen-2-yi m e^ 
pyrimidine-2,4-diamine; 

^romo-N4-furan-2-ylmeth W 
pyrimidine-2,4-diamine; 

5 ^ r ^ N4 -< 2 ™*y^^N 2 43^ 
pyrimidine-2.4-diamine; 

^ r <™<^ 4 -(3™thyl-ben^^ 
pyrimidine-2.4-diamine; 

10 pyrimidine-2.4-diamine; 

pyrimidine-2,4-diamine; 

N^iphenyl-2-ylmethyl-54>romo-N 2 -[M1.2.3 > 6-tetrahydro-pyridin^y!)-l^ 
pyrimidine-2.4-diamine; 

15 ^^**™»^^ 
pyrimidine-2.4-diamine; 

pyrimidine-2.4-diaminQ; 

5-Bromo-N^3-metho^^ 
20 pyrimidine-2.4-diamine; 

3 ^Bromo-2 W .23.6-t^^^ 

ylamino^ethyl)-N-methyl-ben2amide 
5-Bromo-N^loro^^ 

pyrimidine^-diamine; 

25 ^ rom ^-P^%^^ 
2,4-diamine; 

5-Bromo-N<-(2-p^^^ 
pyrimidine-2,4-diamine; 1 
^ B »>™-N 4 K2-p^^ 
30 pyrimidine-2,4-diamine; ™ 

pynmidin^^-diamine; 

5-ylJ-pyrimidine-2.4-diamine; 

35 ^ Brom ^2^ny^^ 
yl]-pyrimidine-2.4-diamine; 

^ B ™°-NM2-pheny^^ 
yl]-pyrimidme-2.4-diamine; (homo-chiral) 
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5-Bromo-N 4 -(2-phenyl^ydopropyl^^^ 
yl]-pyrimidine-2,4-diamine; (homo-chiral) 

5-Bromo^ 4 -[2-(4^hloro-pheny^ 
5-yf]-pyrimidine-2,4-diamine; 

5 5-Bromo-N 2 -{3-(1 .2 f 3,6-tetrahydro-pyridin-4-yl)-1 H-indol-5-yl] V-(24hiophen-2-yf- 

ethyl)-pyrimidine-2 f 4-diamine; 

5-Bromo-N 4 -[2^2-fluoro-phen^ 
5-yl]-pyrimidine-2,4-diamine; 

^BfomoV-[2-(2K*loro^henyl^^ 
1 0 5-yl]-pyrimidine-2,4-diam Ine; 

5-Bromo.N 4 .[2-(2-methoxy-phenyl)-ethyl]-N 2 -[3-(1 ,2 A64etrahydro-pyridin^yl)-1 H- 
indol-5-yf]-pyrimidine-2,4-diamine; 

N 4 -(2-Benzo[1 ,3]dioxol-5-yi^ethyl)-5-bromo-N 2 -[3-(1 ,2,3,6-tetrahydro-pyridin-4-yl)-1 H- 
indol-5-yl]-pyrimldine-2,4-diamine; 

1 5 5-Bromo-N 4 -(3-phenyl-propyl)>N 2 -[3-(1 .2 A6-tetrahydroi5yridin-4-yi)-1 H-indof-5-yl]- 

pyfimidine-2,4-diamine; 

5-(5^romo^-phenethylamino-pyrijTiidin-2-ylamino)-1 ,3-dihydro-indol-2-one; 
5-[5-Bromo^2K*!oro^enzyiamm^ 
5^4-Benzylamino-54>romoi>yri^ 
20 5~[5-Bromo-4-(1 -phenyl^thylamino)-pyrimidin-2-ylaniino]-1 ^ihydro-indol^-one; 

5-f5-Bromo^(3-phenyi-propylam 
5-Bromo4sl 4 -(2^ethanes^^ 
5-yi]-pyrimidine-2,4^iamine; 

N 4 -Benzyl-N 2 ^3-(1,2A6-te^^ 

25 N 4 -Benzy|.N 4 -methy|.N 2 .[3K1 ,2,3.6-tetrahydroi>yridin-4-yl).1 H-indol-5-yq-pyrimidine- 

2,4-diamine; 

N 4 -MethylV-(2i>^^ 
pyrimidine-2,4-diamine; 

W2-Phenyl-morpholin^^^ 
30 indol-5-yQ-amine 

5-Methyl^2-pyr^^ 
pyrimidine-2 t 4-diamine; 

^Bromo-N^iDiperidin^-^ 
diamine; 

35 ^ B ™°- N ^-methanesulfon^^ 

(2^yridin-2-yl-ethyl)-pyrimidine-2,4-diamine; 

5-Bromo-N 2 -[1-methanesulfonyl-3-(1 ^^.e-tetrahydro-pyridin^-yfj-l H-indol-5-yq-N 4 - 
pyridin^-yl-pyrimidine^^-diamine; 
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5-Bromo-N 2 -(2-pyridin-2-yl- e th y l)-N^3-(1.2.3.6-tetrah 
pyrimidine-2,4-cliamine; 

3-{4-(2-Pyridin-2-yl- e thy«amino^2-[3-(1.2.3.6-tetrahydro-pyridin^-yl)-1H^ 
ylamino]-pyrimidin-5-yl}-acrylic add; ethyl ester; 

5 5 ^ Brom ^ 2 -<^ loro ^enyJ^^ 
2-one; 

5 - Br °^N 4 -[2-(3«h^^^ 
5-y1]-pyrimidine-2,4-diamine; 

10 5-yl]-pyrimidine-2 1 4-diamine; 

^™<^-[2-(4-methoxy-phe^^^ 
indol-2-one; 

^ B ™<^2-(4-methoxy-ph^^^ 
indol-5-yq-pyrimidine-2.4-diamine; 

15 5^5-Brcm,o-4-[2-(3^trK)x y -phenylMth y lamirK J ]-pyrim 
indol-2-one; 

S-Bromo-N^S-methoxy-phenyl^ethylJ-N 2 -!^ 
indol-5-yJ]-pyrimidine-2.4-diamine; 

H5-Bromo^2-o-tolyi-ethylaminoH)yrimklin-2-ytamino]-1.3-d 
^^o-N'-P-O^.Wetrah^^ 

pyrimidine-2.4-cliamine; 

5-[5-Bromo^(2- m -tolyl^th y iamino)^ y Timidin-2-ylam 
^"^o^-a^.e-tetrahydro^ 
pyrimidine-2.4-diamine; 
25 5-[5-Bromo^2-p-toly^^^ 

^™°-N 2 -[3-(W6-tet^^^ 
pynmidine-2,4-diamine; 

t^™°-2^-oxo-2,^^ 

^Bromo^2-(3-trifluoromethyl^ 
30 dihydro-indol-2-one; 

^ 2 ^enyl-4-^^ 

one; 

5-{5-Bromo^-[2-(3-fl U oro^henyt)^thytamino]-pyrimidin-2-^^ 

2-one; 

S^S-Bromo-^p^-chloro-phenylHthytamM-pyn^ 

2-one; 

^Bromo-4-{2-(2-me^^^ 
indol-2-one; 



35 
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5-{5-Bromo-4-[2-(4-fluoro-phenyl)-ethylamino]-pyrimidin-2-y1amino} 

2-one; 

5^5-Bromo-4-[2-(4-chlorc^henyl)-ethylamino]-pyrimidin-2-ylam 

2-one; 

5 ^5-Bromo-4-[2-(2-fluoro-phenyl)-ethylam^^^^ 
2-one; 

5-[5-Bromo-4-(3-phenyl-ailylamino)-pyri^^ 
5^5-Bromo-4-[(thiophen-2-ylmeth^ 

one; 

10 ^Bromo-4-[(thiophen-2-yta^ 
one; 

5- [5-Bromo-4-(2 f 3-dimethyl-benzylamino)-pyrimidin-2-ylamin 

one; 

6- [5-Bromo4-(2,3-dimethyl-benzylamino^^ 

15 one; 

5- [5-Bromo-4-(2 t 5-dimethyl-benzylamta^ 

one; 

6- [5-Bromo-4-<2,5-dimethyl-benzyiamino)^ 

one; 

20 ^[^Bromo-4-(2-fluoro-benzylamino)-p^ 
6-[5-Bromo-4-{2-trifluorometho^ 
indol-2-one; 

5-[5-Bromo^-(3-trifiuoromethoxy^ 
indol-2-one; 

25 6-[5-Bromo-4-{3-trifluoromethoxy-benzy!amino)-pyrimW 
indoI-2-one; 

5- [5-Bromo-4-(4-trifluoro^ 
indol-2-one; 

6- [5-Bromo-4^4^rinuoromethoxy-ben^ 
30 indol-2-one; 

6-[5-Bromo-4-(2-methoxy-benzyiam^^ 

6-[5-Bromo-4-(3^ethoxy-benzylamino)-pyrimM 

6-[5-Bromo^3-trifluoromethyl4>enz^^ 

2-one; 

35 M^Bromo-4-[(thiazol-2-ylmethy^ 
one; 

5^5-Bromo-4-[(5-methanesulfonyl-thiopte^ 
1,3-dihydro-indol-2-one; 
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5- [5-Bromo^-(2,3-diWben 2 y,amino)^ynmidin-2-y l amino]- 

6- [5-Bro m o^-(2.3-difluo ro -benzylamino^yrimidin-2-^ 
•H5-B™o^2,4-dffl^^ 

6 ^Bromo-4-<2.4-d^^^ 
2-one- ^^^^ ' 

diamine 5 ^'^^ 

-(1™thyM^ 

one; 

S^hlorc-N^IH-^^ 

<^BromcM-[(pyridin-2-y^^ 
aad; tert-butyl ester; 

aad; tert-butyl ester; ,r 

20 jndo| J^^ 

N2 ^e%MH-indo^^ 
diamine; 

2 ^Bromo-4-[(p^ 
methoxy-ethytVacetamide; 1 

indol-2-one; 

30 ^ Brom<M -KP^2-ylmethy.)-a^ 

(6H5^mo^-[( py rid^2-yi m ethyl>amino]-pyrimklin-2-yla^ ' 
aod; tert-butyl ester; 

a cio, 
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(5^5-Bromo-4-[(pyridin-2-ylmethyi)-am 

acid; 

5-{5-Chloro-4-[(3-methyl-p^ 
indol-2-one; 

5- [5^hloro-4-(3-methanesulf6nyl^ 
indol-2-one; 

6- [5^h1oro^H3-methyl-ben^ 

5-[5-Chloro-4-(2-fluoro-benzylamm^ 
6<5-Chloro-4-(2-fluoro4>enz>1am 
5-[5-Bromo^-(2-methoxy-ethyiam^ 
5-[5^hloro-4-(3HTiethyl-benz^^ 
6^5-Ch!oro^-[(4-meth^^ 
indol-2-one; 

5-(4-Benzylamtno-5^Ioroi)yrimidin-2^ 
5-Bromo-N2^1H-indol-5-yl)-N4-py^ 

5-Bromo-N2-(1 H-indol-5-yl)-N4-(2-pyridin-2-yt-ethyI^pyrimidine-2 f 4-diamine; 

5-Bromo-N2^1H-indoM-yl)-N4^2-pyridin-2-yl-ethyl).pyrimidine-2 

^Bromo-N2-<1H-indazol-5-yl)-N4^ 

5-Bromo-N2-<1H-indazol^-yl)-N4^^ 

5-Bromo-N2-(1H-indol-4-yl)-N4-p^^^ 

5-Bromo-N2-(1 mndazol-5-^ 

N2^1H-lndol-5-yl)-N4-pyridin-2-yimethyl-pyrimidine-2 l 4^iamine; 

N2^1H-lndazol^-yl^N4-pyridin-2^ 

N2^1H-lndol-5-yl)-N4-(2-pyridta^^^ 

N2^1H-lndazol-5-yl)-N4^^ 

N2-(1 H-lndazol-5-y1)^4-(2i)y^ 

N2^1H-lndazol^-ylH^2i^ 

5^5-Bromo^-[(pyridin-2-y^ ,3-dihydro- 
benzoimidazol-2-one; 

5-f5-Bromo^(2i3yridin-2-yl-e^ 
benzoimidazol-2-one; 

5^4-[(Pyridin-2-ylmethyl)-ar™ 

one; 

5-[4-(2-Pyridin-2-yfH!it^ 

5-Bromo-N2-(1H-indazol^-yl)-N4i}yridin-2-ylmethyl-pyrim 
5^5-Bromo^-[(pyridin-2-yimethy^ 

one; 

5-[5-Bromo^-(2i)yridin-2-yl-et^ 
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5-[4-(2-Pyridin-2-yl-ethylamino)-pyrimidin-2-ylamino]-1,3-dihydro-indol-2-o^ 
N2 ^-MethyMHHndol-5-yl)^ 

N2-{1H-lndol-6-yl^N4-pyridin-2-ylmethyl-pyrimidine-2.4-diamine- 

5-Bromo-N2-(2-methy.-1H-indo.-5-y.VN4-p^ 

^*°™-N2-(1H-indcrf^^ 

5-Bromo-N2K1H-indo.^^ 

"^^^ 

^H-Benzo^^ 
^Bromo^-py^^ 

N2-(1H-Ben 2 oimidazol-5-yl)-N4-pyridin-2-ylmethyl-pyri m idine-2.4-diam^^ 
diamine;^^ 

diamine; 

N2-<2.3-Dihydro-^^ 

N2-(1^ethyl-1H- l ndol-5-y1>-N4- P yridin-2-y1methyl-pyrimidine-2 I 4Kliam 

S-Fluoro-M-pyrki^^ 
5-BrorTK)^4^dln-2-y ) methyi-N2-^inolin-6-^ 

* B ™°*2-<1H-indol-^^ ' 
* B ™<^2-(1H-inda^^ 

5-Bromc-N2-(1H-indazoi-4-^N4-(2-pyndin-2- y l-e* 

5-Bromc^4-(2-pyridin-2- y l-e.hy.^2-quino.in^^ 
5 - B ™*N4-pyri^^ 

^ rom ^(2-pyr^^ 

5-Bromo-N4^yndin-2-ylmethyl-N2-quino.in-8^ ~ ' 

^ Bro ™^2-pyrid^^ 



one; 



WO 2004/056786 



PCT/TO2003/006055 



-20- 



^Bromo-4-[(pyridin-2-ylmethyl)^^ 
acid; ethyl ester; 

6-[5-Bromo^-<2-trifluoromethy1^ 

2-ohe; 

^Bromo-N2-(1HHndazol-6-y1).N4^^ 

5-Bromo-N2-(1-methyl-1 H-indol-5-y1)-m-(2-trifluoromethy1-b e n2y»)-pyrimidine-2.4- 
diamine; 

5- Bromo^2-(1H-inda^ 

10 ^ r ^ N2 ^H-'n°azol-4^^ 

6- {5-Bromo-4-I(pyridin-2-yJmethyl>amino]-pyrimidin-2-ylamino^3 

one; 

N2-Benzothia2ol-6-yl-5-bro^ 

5-{5-Bromo-4-I(pyn<Jin-2-y1methyl)-amitK)J-pyrimidin-2-ylam^ 
15 carbonitrile 

5-Bromo-N4-pyridin-2-y1methy^^ 
2,4-diamine; 

N2-(1-Benzyl.1H-indot-5.ytV5-bromo-N4-pyridin-2-y1methyt-pyri^ 

5-Bromo-N4^yridin-2-ylmethyt-N2-(1-pyridin-2-ytmethy1-1H-indol-5-y1)-p^ 
20 diamine; 

N2-(1-Benzyt-1HHnda20l-5-^^ 
^™°-N2-<1-methyl-1H-indazol-5-^ 
^°n™o-N4-<4-methyl-<^ohe^ 
yl]-pyrimidine-2,4-diamine; 

25 ^ ro ^N4-(4-methyl^ohe^ H-indol-5- 

yll-pynmidine-2,4-diamine; 

5^romo-N4-<^dohexy1memyt-N2-[3-(1,2,3.6-tetrahydro-pyridin-4-yt)-1H-in 
pyrimidine-2.4-diamine; 

H5-FluorowH( pyri din-2-y1meth^^ 
30 4-yl)-lH-indol-5-ylamine 

H5-Chlo«>^[(pyridin-2-y^^ 
4-yl)-1 H-indol-5-yiamine 

5-Fluoro-N2-{1HHnda2ol-5-yl^N4-pyridin-2.ylmethy1-pyrimidine-2,4-diamine; 
5-{5-Fluoro-4-I(pyridin-2-ytmethyl)-amino]-pyrimidin-2-ylamino}-1,3-dihydro^^ 

35 one; 

5-Chloro-N2-(1 H-indazol-5-yl)-N4-pyridin-2-ylmethyl-pyrimidine-2.4-diamine; 
5-{5^hloro-4-[(pyridin-2-ylmemyl)-amino]-pyrimidin-2-ylaminoKl.3-dihyd^^ 

one; 
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5-Fluoro-N4K2-pyridin-2-yl-ethyl^ 
pyrimidine-2,4-diamine; 

5-ChIoro-N4^2-pyridin-2-yl-ethyl^^ 
pyrimidine-2,4-diamine; 
5 5-Ruoro-N2-(1H-indazol-5-yl)-N4-(2-pyridin-2-yl-ethyl)-pyrimidine-2 f 4-diamin 
5^5-F!uoro-4-(2-pyridin-2-yl-ethylamm^ 
5-Chloro-N2-{1H-indazol-5-yl)-N4-(2-^ 
5-[5-Chloro-4-(2-pyridin-2-yl-ethyiamino>^ 
5-{4-[(Pyridin-2-ylmethyl)-amino]-5-^^ 
10 indol-2-one; 

5-{5-Memoxy-4-[(pyridin-2-ylmeth^ ,3-dihydro-indol-2- 

one; 

5-[5-Methoxy-4^2-pyridin-2-yl-ethylaminoV^^ 

one; 

1 5 5-[5-Methoxy-4-(2-trifluorometo^ ,3-dihydro-indol- 

2-one; 

5- {5-Bromo-4-[(cyclohex-1 -enylmethyl)-amino]-pyrimidin-2-ylamino}-1 ,3-dihydro-indol- 

2-one; 

6- [5-Bromo-4-(methyi-pyridin-2-ylmethyl-amino)-pyrimidin-2-ylam 
20 indol-2-one; 

5-[5-Bromo-4-{4-methyl-cydohexylam 

one; 

5-[5-Bromo-4-(4Hrnethy!-cyc1ohexylamino 

one; 

25 5-[5-Bromo-4-{<^ohexylmethyf-amino)-pyrimidin-2-y!amino]-^ 
5-[5-Ch!oro-4-{2-trifluoromefo^^ 

2-one; 

2-<2-Oxo-2,3Hdihydro-1H-indd-5-yte^^ 
carbonitrile 

30 5-{5-Methyl-4-{{pyridin-2-ylmethy^ ,3-dihydro-indol-2- 

one; 

N2-(1H-!ndazol-5-yl)-5-methyl-N4-py^ 

5-Fluoro-N4-pyridin-2-yfmethyl-N2-[3-(1 t 2,3 f 6-tetrahydro-pyridin-4-yl)-1 H-indol-5-yi]- 
pyrimidine-2,4-diamine; 

35 5-Chloro-N4-pyridin«2-ylmethyl-N2-[3-{1 ,2.3,6-tetrahydro-pyridin-4-yl)-1 H-indd-5-yl]- 

pyrimidine-2,4-diamine; 

2^2-Oxo-2,3-dihydro-1H-indol-5-ylaminoM^ 
pyrimidine-5-carbonitrile 
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5H4-[Methy1-(2-pyridin-2-yl-ethy1)^ 

5- Bromo-N4-c^lohex-1-enylmethyl^ 
yl]-pyrimidine-2,4-diamine; 

N2-(1H-lndazol-5-yl)-N4-pyridin-2-yImethyl-5-trifluoromelhyl-pyrimidine-2.4-diamine; 
5 ^ TrifluorOT ethyl-4-(2^^ ,3- 

dihydro-indol-2-one; 

6- {2-[(Pyridin-2-ylmethyl)-aminoh5-trifluoromethyl-pyrimidin-4-ylamin 
indol-2-one; 

H5-Bromo^Kpiperidin-4-y1amino)^^ 

1 0 5-[4-(1 -Acetyli>iperidin-4-ylamino)-5-bromo-pyrimidin-2-ylamino]-1 ,3-dihydro-indol-2- 

one; 

2-(2-Oxo-2,3-dihydro-1H-indol-6-y1aminoM 
carbonitrile 

5- {4-[(3-Methy1-pyridiiv2-ylmethyl)-amino].5-trffluoromethyl-pyrimidin-2-y1am 
15 dihydro-indol-2-one; 

6- {4-[(3-Methy1-pyridin-2-ylmethyl)-amino]-5-trifluoromethyl-pyrimW 
dihydro-indol-2-one; 

4- l^Bromo-2-(2^x<>.2,3-dihydro-1^ 
1 -carboxyiic acid; tert-butyl ester; 

20 ^-^ro^-^-methanesu^ 
dihydrO-indol-2-one; 

5- [5-Bromo^-(piperidin-3-y1amino)-pyrimidin-2-ylamino]-1,3-dihydro-ind^ 

4- (5-Bromo-2-(2K)xo-2 ( 3-dihydro-1H-indol-5-y1amino)-pyrimidinw».yia 
1 -carboxyiic acid; ethylamide 

25 H5-Bromo-2-(2^xo-2,3-dihydro-1H^^^ 

1 - carboxyiic acid; ethylamide 

5- f4-(1-Benzoy1-pipeiidin-4^ 

2- one; 

6- l4-(3-Methanesulfonyf-benzy^ 
30 indol-2-one; 

6-[4-(3-Methanesulf™yl-be^ 
dihydro-indol-2-one; 

6-[4-(3-Methanesulfony1-ben^ 
S-IMI-Benzenesulfonyl^iperidin^^^ 
35 dihydro-indol-2-one; 

^(^3-Methanesulfonyl-benzylamino^ 
dihydro-indol-2-one; 
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6-{5-Chloro-4-[(piperidin-3-ylmeth^ 

one; 

6-{5-Chloro^-[(1 -methanesuto 
1 ,3-dihydro-indol-2-one; 
5 6-{5-Bromo-4-[(piperidin-3-yime^ 
one; 

6-{5-Bromo-4-[(1-methanesulfonyl-piperidin-3-^ 
1 ,3-dihydro-indol-2-one; 

5-[5-Fluoro-4-(3^ethanesulfon^^ 
10 indol-2-one; 

5-{5-Bromo-4-[(1 -hydroxy-<^clohexylmethyl)-amino]-pyrimidin-2-ylamino}-1 ,3-dihydro- 
indol-2-one; 

and pharmaceutically acceptable salt, prodrug, hydrate or solvate of the 
aforementioned compounds. 

15 This invention also relates to a method for the treatment of abnormal cell growth in a 

mammal, including a human, comprising administering to said mammal an amount of a 
compound of the formula 1 , as defined above, or a pharmaceutically acceptable salt, solvate or 
prodrug thereof, that is effective in treating abnormal cell growth. In one embodiment of this 
method, the abnormal cell growth is cancer, including, but not limited to, lung cancer, bone 

20 cancer, pancreatic cancer, skin cancer, cancer of the head or neck, cutaneous or intraocular 
melanoma, uterine cancer, ovarian cancer, rectal cancer, cancer of the anal region, stomach 
cancer, colon cancer, breast cancer, uterine cancer, carcinoma of the fallopian tubes, carcinoma 
of the endometrium, carcinoma of the cervix, carcinoma of the vagina, carcinoma of the vulva, 
Hodgkin's Disease, cancer of the esophagus, cancer of the small intestine, cancer of the 

25 endocrine system, cancer of the thyroid gland, cancer of the parathyroid gland, cancer of the 
adrenal gland, sarcoma of soft tissue, cancer of the urethra, cancer of the penis, prostate 
cancer, chronic or acute leukemia, lymphocytic lymphomas, cancer of the bladder, cancer of the 
kidney or ureter, renal cell carcinoma, carcinoma of the renal pelvis, neoplasms of the central 
nervous system (CNS), primary CNS lymphoma, spinal axis tumors, brain stem glioma, pituitary 

30 adenoma, or a combination of one or more of the foregoing cancers. In one embodiment the 
method comprises comprising administering to a mammal an amount of a compound of formula 
1 that is effective in treating said cancer solid tumor. In one preferred embodiment the solid 
tumor is breast, lung, colon, brain, prostate, stomach, pancreatic, ovarian, skin (melanoma), 
endocrine, uterine, testicular, and bladder cancer. 

35 In another embodiment of said method, said abnormal cell growth is a benign 

proliferative disease, including, but not limited to, psoriasis, benign prostatic hypertrophy or 
restinosis. 
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This invention also relates to a method for the treatment of abnormal cell growth in a 
mammal which comprises administering to said mammal an amount of a compound of formula 
1. or a pharmaceutical^ acceptable salt, solvate or prodrug thereof, that is effective in treating 
abnormal cell growth in combination with an anti-tumor agent selected from the group consisting 
of mitotic inhibitors, alkylating agents, anti-metabolites, intercalating antibiotics, growth factor 
inhibitors, cell cycle inhibitors, enzymes, topoisomerase inhibitors, biological response modifiers, 
antibodies, cytotoxics, anti-hormones, and anti-androgens. 

This invention also relates to a pharmaceutical composition for the treatment of 
abnormal cell growth in a mammal, including a human, comprising an amount of a compound of 
the formula 1. as defined above, or a pharmaceutical^ acceptable salt, solvate or prodrug 
thereof, that is effective in treating abnormal cell growth, and a pharmaceutical^ acceptable 
carrier. In one embodiment of said composition, said abnormal cell growth is cancer, including, 
but not limited to. lung cancer, bone cancer, pancreatic cancer, skin cancer, cancer of the head 
or neck, cutaneous or intraocular melanoma, uterine cancer, ovarian cancer, rectal cancer, 
cancer of the anal region, stomach cancer, colon cancer, breast cancer, uterine cancer 
carcinoma of the fallopian tubes, carcinoma of the endometrium, carcinoma of the cervix.' 
carcinoma of the vagina, carcinoma of the vulva, Hodgkin's Disease, cancer of the esophagus, 
cancer of the small intestine, cancer of the endocrine system, cancer of the thyroid gland, cancer 
Of the parathyroid gland, cancer of the adrenal gland, sarcoma of soft tissue, cancer of the 
urethra, cancer of the penis, prostate cancer, chronic or acute leukemia, lymphocytic 
lymphomas, cancer of the bladder, cancer of the kidney or ureter, renal cell carcinoma, 
carcinoma of the renal pelvis, neoplasms of the centra) nervous system (CNS). primary CNS 
lymphoma, spinal axis tumors, brain stem glioma, pituitary adenoma, or a combination of one or 
more of the foregoing cancers. In another embodiment of said pharmaceutical composition, said 
abnormal cell growth is a benign proliferative disease, including, but not limited to. psoriasis, 
benign prostatic hypertrophy or restinosis. 

The invention also relates to a pharmaceutical composition for the treatment of 
abnormal cell growth in a mammal, including a human, which comprises an amount of a 
compound of formula 1. as defined above, or a pharmaceutically acceptable salt, solvate or 
prodrug thereof, that is effective in treating abnormal cell growth in combination with a 
pharmaceutically acceptable carrier and an anti-tumor agent selected from the group consisting 
of mitotic inhibitors, alkylating agents, anti-metabolites, intercalating antibiotics, growth factor 
inhibitors, ceil cycle inhibitors, enzymes, topoisomerase inhibitors, biological response modifiers, 
anti-hormones, and anti-androgens. 

This invention also relates to a method for the treatment of a disorder associated with 
angiogenesis in a mammal, including a human, comprising administering to said mammal an 
amount of a compound of the formula 1. as defined above, or a pharmaceutically acceptable 
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salt, solvate or prodrug thereof, that is effective in treating said disorder. Such disorders include 
cancerous tumors such as melanoma; ocular disorders such as age-related macular 
degeneration, presumed ocular histoplasmosis syndrome, and retinal neovascularization from 
proliferative diabetic retinopathy, rheumatoid arthritis; bone loss disorders such as osteoporosis. 
5 Pagefs disease, humoral hypercalcemia of malignancy, hypercalcemia from tumors metastatic 
to bone, and osteoporosis induced by glucocorticoid treatment coronary restenosis; and certain 
microbial infections including those associated with microbial pathogens selected from 
adenovirus, hantaviruses. Borrelia burgdorferi. Yersinia spp., Bordetella pertussis, and group 
A Streptococcus. 

10 This invention also relates to a method of (and to a pharmaceutical composition for) 

treating abnormal cell growth in a mammal which comprise an amount of a compound of 
formula 1. or a pharmaceutically acceptable salt, solvate or prodrug thereof, and an amount of 
one or more substances selected from anti-angiogenesis agents, signal transduction 
inhibitors, and antiproliferative agents, which amounts are together effective in treating said 
15 abnormal cell growth. 

Anti-angiogenesis agents, such as MMP-2 (matrix-metalloprotienase 2) inhibitors. 
MMP-9 (matrix-metalloprotienase 9) inhibitors, and COX-H (cyclooxygenase II) inhibitors, can 
be used in conjunction with a compound of formula 1 hi the methods and pharmaceutical 
compositions described herein. Examples of useful COX-H inhibitors include CELEBREX™ 
20 (alecoxib), valdecoxib. and rofecoxib. Examples of useful matrix metalloproteinase inhibitors 
are described in WO 96/33172 (published October 24. 1996). WO 96/27583 (published March 7. 
1996). European Patent Application No. 97304971.1 (filed July 8. 1997). European Patent 
Application No. 99308617.2 (filed October 29. 1999). WO 98/07697 (published February 26. 
1998). WO 98/03516 (published January 29. 1998). WO 98/34918 (published August 13. 1998). 
25 WO 98/34915 (published August 13. 1998). WO 98/33768 (published August 6. 1998). WO 
98/30566 (published July 16. 1998), European Patent Publication 606,046 (published July 13. 
1994). European Patent Publication 931.788 (published July 28. 1999). WO 90/05719 (published 
May 331. 1990). WO 99/52910 (published October 21. 1999). WO 99/52889 (published October 
21. 1999). WO 99/29667 (published June 17. 1999). PCT International Application No. 
30 PCT/IB98/01 1 13 (filed July 21, 1998). European Patent Application No. 99302232.1 (filed March 
25. 1999). Great Britain patent application number 9912961 .1 (filed June 3. 1999). United States 
Provisional Application No. 60/148.464 (filed August 12. 1999). United States Patent 5.863.949 
(issued January 26. 1999). United States Patent 5.861,510 (issued January 19, 1999). and 
European Patent Publication 780.386 (published June 25. 1997), all of which are herein 
35 incorporated by reference in their entirety. Preferred MMP-2 and MMP-9 inhibitors are those that 
have little or no activity inhibiting MMP-1 : More preferred, are those that selectively inhibit MMP- 
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2 and/or MMP-9 relative to the other matrU-metalloproteinases (i.e. MMP-1. MMP-3, MMP-4, 
MMP-5, MMP-6, MMP-7, MMP-8, MMP-10, MMP-1 1, MMP-12. and MMP-13). 

Some specific examples of MMP inhibitors useful in combination with the compounds 
of the present invention are AG-3340. RO 32-3555, RS 13-0830, and the compounds recited 
5 in the following list: 

3-[[4-(4-fluoro-phenoxy)-benzenesulfo^ 
propionic acid; 

3- exo-3-[4-(4-fluoros)henoxy)-ben2enesulfonylamino]-8K>xa-bicyclo[3.2. 1 ]octane-3- 
carboxylic acid hydroxyamide; 

1 0 (2R. 3R) 1 -[4-(2-(*loro-4-fluoro-ben;^ 

piperidine-2-carboxylic acid hydroxyamide; 

4- [4^4-fluoro-phenoxy)-benzenesulfony^ acid 
hydroxyamide; 

3- [[4-(4-fluoro-phenoxy)-benzenesulfony!H^^ 
15 propionic add; 

4- [4-(4-<*loro-phenoxyHte^ acid 
hydroxyamide; 

3-[4-(4^ioro-phenoxyVbenzenesulfonylaminoHetrahydro-pyran-3^ acid 
hydroxyamide; 

20 (2R, 3R) 1 -[4-(4-fluoro-2-methyl-ben^ 

piperidine-2-carboxylic acid hydroxyamide; 

3-[[4-{4-fluoro-phenoxy)-benzenesulfonyl]-(1 -hydroxycarbamoy|-1 -methyl-ethyl)- 
aminoj-propionic add; 

3-[[4^4-fluoro-phenoxy)-benzenesulfonyl^ 
25 aminoj-propionic acid; 

3^xo-3-{4-(4-<*loro-phenoxy)-be^ 
carboxylic acid hydroxyamide; 

3^ndo-3-t4^4-fluoro-phenoxy)-benzenesulfonylamino]-8-oxa-bicydo[3.2.1]octane-3- 
carboxyiic add hydroxyamide; and 

30 3-[4-(4-fluoro-phenoxy)-benzenesulfo^^ acid 

hydroxyamide; 

and pharmaceutically acceptable salts, solvates and prodrugs of said compounds. 

The compounds of formula 1, and the pharmaceutically acceptable salts, solvates and 
prodrugs thereof, can also be used in combination with signal transduction inhibitors, such as 
35 agents that can inhibit EGFR {epidermal growth factor receptor) responses, such as EGFR 
antibodies, EGF antibodies, and molecules that are EGFR inhibitors; VEGF (vascular 
endothelial growth factor) inhibitors; and erbB2 receptor inhibitors, such as organic molecules 
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or antibodies that bind to the erbB2 receptor, for example, HERCEPTIN™ (Genentech, Inc. of 
South San Francisco, California, USA). 

EGFR inhibitors are described in, for example in WO 95/19970 (published July 27, 
1995). WO 98/14451 (published April 9. 1998). WO 98/02434 (published January 22. 1998), 
and United States Patent 5.747.498 (issued May 5. 1998). EGFR-inhibiting agents include, 
but are not limited to. CI-1033 (Pfizer Inc.), the monoclonal antibodies C225 and anU-EGFR 
22Mab (ImClone Systems Incorporated of New York, New York, USA), the compounds ZD- 
1839 (AstraZeneca), BIBX-1382 (Boehringer Ingelheim). MDX-447 (Medarex Inc. of 
Annandale, New Jersey. USA), and OLX-103 (Merck & Co. of Whitehouse Station. New 
Jersey. USA), VRCTC-310 (Ventech Research) and EGF fusion toxin (Seragen Inc. of 
Hopkinton, Massachusettes). 

VEGF inhibitors, for example CP-547,632 and AG-13736 (Pfizer, Inc.). SU-5416 and 
SU-6668 (Sugen Inc. of South San Francisco, California. USA), can also be combined with a 
compound of formula 1. VEGF inhibitors are described in. for example in WO 99/24440 
(published May 20, 1999). PCT International Application PCT/IB99/00797 (filed May 3, 1999). 
in WO 95/21613 (published August 17. 1995). WO 99/61422 (published December 2, 1999)! 
United States Patent 5.834.504 (issued November 10. 1998). WO 98/50356 (published 
November 12. 1998). United States Patent 5.883,113 (issued March 16, 1999). United States 
Patent 5.886,020 (issued March 23. 1999). United States Patent 5.792.783 (issued August 11, 
20 1998). WO 99/10349 (published March 4, 1999), WO 97/32856 (published September 12] 
1997). WO 97/22596 (published June 26. 1997). WO 98/54093 (published December 3. 1998), 
WO 98/02438 (published January 22, 1998), WO 99/16755 (published April 8, 1999), and WO 
98/02437 (published January 22, 1998), all of which are herein incorporated by reference in their 
entirety. Other examples of some specific VEGF inhibitors are IM862 (Cytran Inc. of Klrkland, 
25 Washington, USA); anti-VEGF monoclonal antibody of Genentech. Inc. of South San 
Francisco. California; and anglozyme. a synthetic ribozyme from Ribozyme (Boulder, 
Colorado) and Chiron (Emeryville, California). 

ErbB2 receptor inhibitors, such as CP-724.714 (Pfizer, Inc.). GW-282974 (Glaxo 
Wellcome pic), and the monoclonal antibodies AR-209 (Aronex Pharmaceuticals Inc. of The 
30 Woodlands. Texas. USA) and 2B-1 (Chiron), may be administered in combination with a 
compound of formula 1. Such erbB2 inhibitors include those described in WO 98/02434 
(published January 22. 1998). WO 99/35146 (published July 15, 1999), WO 99/35132 
(published July 15, 1999), WO 98/02437 (published January 22. 1998), WO 97/13760 
(published April 17. 1997), WO 95/19970 (published July 27. 1995). United States Patent 
35 5.587.458 (issued December 24. 1 996). and United States Patent 5.877.305 (issued March 2. 
1999), each of which is herein incorporated by reference in its entirety. ErbB2 receptor 
inhibitors useful in the present invention are also described in United States Provisional 
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Application No. 60/117,341, filed January 27. 1999, and in United States Provisional 
Application No. 60/117,346, filed January 27, 1999, both of which are herein incorporated by 
reference in their entirety. 

Other antiproliferative agents that may be used with the compounds of the present 
5 invention include inhibitors of HDI (CI-994, Pfizer Inc.), MEK (CM 040, Pfizer Inc.), the enzyme 
farnesyl protein transferase and the receptor tyrosine kinase PDGFr, including the compounds 
disclosed and claimed in the following United States patent applications: 09/221946 (filed 
December 28, 1998); 09/454058 (filed December 2, 1999); 09/501163 (filed February 9, 
2000); 09/539930 (filed March 31, 2000); 09/202796 (filed May 22, 1997); 09/384339 (filed 

10 August 26, 1999); and 09/383755 (filed August 26, 1999); and the compounds disclosed and 
claimed in the following United States provisional patent applications: 60/168207 (filed 
November 30, 1999); 60/170119 (filed December 10, 1999); 60/177718 (filed January 21, 
2000); 60/168217 (filed November 30, 1999), and 60/200834 (filed May 1. 2000). Each of the 
foregoing patent applications and provisional patent applications is herein incorporated by 

15 reference in their entirety. 

A compound of formula 1 may also be used with other agents useful in treating 
abnormal cell growth or cancer, including, but not limited to, agents capable of enhancing 
antitumor immune responses, such as CTLA4 (cytotoxic lymphocite antigen 4) antibodies, and 
other agents capable of blocking CTLA4; and antiproliferative agents such as other farnesyl 

20 protein transferase inhibitors, for example the farnesyl protein transferase inhibitors described 
in the references cited in the "Background" section, supra. Specific CTLA4 antibodies that 
can be used in the present invention include those described in United States Provisional 
Application 60/113,647 (filed December 23, 1998) which is herein incorporated by reference in 
its entirety. 

25 "Abnormal cell growth", as used herein, unless otherwise indicated, refers to cell growth 

that is independent of normal regulatory mechanisms (e.g.. loss of contact inhibition). This 
includes the abnormal growth of: (1) tumor cells (tumors) that proliferate by expressing a 
mutated tyrosine kinase or overexpression of a receptor tyrosine kinase; (2) benign and 
malignant cells of other proliferative diseases in which aberrant tyrosine kinase activation occurs; 

30 (4) any tumors that proliferate by receptor tyrosine kinases; (5) any tumors that proliferate by 
aberrant serine/threonine kinase activation; and (6) benign and malignant cells of other 
proliferative diseases in which aberrant serine/threonine kinase activation occurs.. 

The term "treating", as used herein, unless otherwise indicated, means reversing, 
alleviating, inhibiting the progress of, or preventing the disorder or condition to which such term 

35 applies, or one or more symptoms of such disorder or condition. The term "treatment", as used 
herein, unless otherwise indicated, refers to the act of treating as "treating" is defined 
immediately above. 
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The term "halo", as used herein, unless otherwise indicated, includes fluoro, chloro, 
bromo or iodo. Preferred halo groups are fluoro and chloro. 

The term "alkyl", as used herein, unless otherwise indicated, includes saturated 
monovalent hydrocarbon radicals having straight, cyclic (including mono- or multi-cyclic 
5 moieties) or branched moieties. It is understood that for said alkyl group to include cyclic 
moieties it must contain at least three carbon atoms. 

The term "cydoalkyT, as used herein, unless otherwise indicated, includes saturated 
monovalent hydrocarbon radicals having cyclic (including mono- or multi-cyclic) moieties. 

The term "alkenyf, as used herein, unless otherwise indicated, includes alkyl groups, as 
1 0 defined above, having at least one carbon-cartoon double bond. 

The term "alkynyT, as used herein, unless otherwise indicated, includes alkyl groups, as 
defined above, having at least one carbon-carbon triple bond. 

The term "aryl\ as used herein, unless otherwise indicated, includes an organic 
radical derived from an aromatic hydrocarbon by removal of one hydrogen, such as phenyl or 
15 naphthyl. 

The term "alkoxy", as used herein, unless otherwise indicated, includes -O-alkyl 
groups wherein alkyl is as defined above. 

The term U A to 10 membered heterocyclic", as used herein, unless otherwise indicated, 
includes aromatic and non-aromatic heterocyclic groups containing one or more heteroatoms 

20 each selected from O, S and N, wherein each heterocyclic group has from 4 to 10 atoms in its 
ring system. Non-aromatic heterocyclic groups include groups having only 4 atoms in their ring 
system, but aromatic heterocyclic groups must have at least 5 atoms in their ring system. The 
heterocyclic groups include benzo-fused ring systems and ring systems substituted with one or 
more oxo moieties. An example of a 4 membered heterocyclic group is azetidinyl (derived from 

25 azetidine). An example of a 5 membered heterocyclic group is thiazolyl and an example of a 
10 membered heterocyclic group is quinolinyl. Examples of non-aromatic heterocyclic groups 
are pyrrolidine, tetrahydrofuranyl, tetrahydrothienyl, tetrahydropyranyt, tetrahydrothiopyranyl, 
piperidino, morpholino, thiomorpholino, thioxanyi, piperazinyl, azetidinyl, oxetanyl, thietanyt, 
homopiperidinyl, oxepanyt, thiepanyl, oxazepinyl, diazepinyl, thiazepinyl, 1,2,3,6- 

30 tetrahydropyridinyl, 2-pyrrolinyl, 3-pyrrolinyl, indolinyl, 2H-pyranyl, 4H-pyranyl, dioxanyi, 1,3- 
dioxolanyl, pyrazolinyl, dithianyl, dithiolanyl, dihydropyranyl, dihydrothienyl, dihydrofuranyl, 
pyrazolidinyl, imidazoline imidazolidinyl, 3-azabicycIo[3.1.0lhexanyl, 3- 
azabicyclo[4.1.0]heptanyl, 3H-indolyl and quinolizinyl. Examples of aromatic heterocyclic 
groups are pyridinyl, imidazolyl, pyrimidinyl, pyrazolyl, triazolyl, pyrazinyl, tetrazolyl, furyl, 

35 thienyi, isoxazolyi, thiazolyl, oxazolyl, isothiazolyl, pyrrolyl, quinolinyl, isoquinolinyl, indolyl, 
benztmidazolyl, benzofuranyl, cinnolinyt, indazolyt, indoltzinyt, phthalazinyl, pyridazinyl, triazinyt, 
isoindolyl, pteridinyl, purinyl, oxadiazolyi, thiadiazolyl, furazanyl, benzofurazanyl, 
benzothiophenyl, benzothiazolyt, benzoxazolyl, quinazolinyl, quinoxalinyl, naphthyridinyl, and 
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furopyridinyi. The foregoing groups, as derived from the compounds listed above, may be C- 
attached or N-attached where such is possible. For instance, a group derived from pyrrole may 
be pyrroM-yl (N-attached) or pyrrol-3-yl (C-attached). 

The term "Me" means methyl, "Ef means ethyl, and "Ac" means acetyl. 
5 In the definition of X 1 above, the -(CR'rV and (CR 18 R ,7 ) k moieties, and other similar 

moieties, as indicated above, may vary in their definition of R\ R 2 , R 16 and R 17 for each 
iteration of the subscript (ie. m, k, etc) above 1 . Thus, -(CR'R 2 )™- may include -CH 2 C(Me)(Et)- 
where m is 2. 

The phrase "pharmaceutical^ acceptable salt(s) M , as used herein, unless otherwise 

1 0 indicated, includes salts of acidic or basic groups which may be present in the compounds of the 
present invention. The compounds of the present invention that are basic in nature are capable 
of forming a wide variety of salts with various inorganic and organic acids. The acids that may be 
used to prepare pharmaceutical^ acceptable acid addition salts of such basic compounds of are 
those that form non-toxic acid addition salts, Le., salts containing pharmacologically acceptable 

15 anions, such as the hydrochloride, hydrobromide, hydroiodide, nitrate, sulfate, bisulfate, 
phosphate, acid phosphate, isonicotinate, acetate, lactate, salicylate, citrate, acid citrate, tartrate, 
pantothenate, bitartrate, ascorbate, succinate, maleate, gentisinate, fumarate, gluconate, 
glucuronate, saccharate, formate, benzoate, glutamate, methanesulfon'ate, ethanesulfonate, 
benzenesulfonate, p-toluenesulfonate and pamoate 0^. 1,1 -methylene-bis-(2-hydroxy-3- 

20 naphthoate)] salts. The compounds of the present invention that include a basic moiety, such as 
an amino group, may form pharmaceutically acceptable salts with various amino acids, in 
addition to the acids mentioned above. 

Those compounds of the present invention that are acidic in nature are capable of 
forming base salts with various pharmacologically acceptable cations. Examples of such salts 

25 include the alkali metal or alkaline earth metal salts and, particularly, the calcium, magnesium, 
sodium and potassium salts of the compounds of the present invention. 

Certain functional groups contained within the compounds of the present invention can 
be substituted for bioisosteric groups, that Is, groups which have similar spatial or electronic 
requirements to the parent group, but exhibit differing or improved physicochemical or other 

30 properties. Suitable examples are well known to those of skill in the art, and include, but are not 
limited to moieties described in Patini et al., Chem. Rev, 1996, 96, 3147-3176 and references 
cited therein. 

The compounds of the present invention have asymmetric centers and therefore exist 
in different enantiomeric and diastereomeric forms. This invention relates to the use of all 
35 optical isomers and stereoisomers of the compounds of the present invention, and mixtures 
thereof, and to all pharmaceutical compositions and methods of treatment that may employ or 
contain them. The compounds of formula 1 may also exist as tautomers. This invention 
relates to the use of alt such tautomers and mixtures thereof. 
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The subject invention also includes isotopically-labelled compounds, and the 
pharmaceutical^ acceptable salts, solvates and prodrugs thereof, which are identical to those 
recited in formula 1, but for the fact that one or more atoms are replaced by an atom having 
an atomic mass or mass number different from the atomic mass or mass number usually 
found in nature. Examples of isotopes that can be incorporated into compounds of the 
invention include isotopes of hydrogen, carbon, nitrogen, oxygen, phosphorous, fluorine and 
chlorine, such as 2 H, 3 H. 13 C, ,4 C, ,5 N, 1fl O, 17 0, ^S. ia F. and ^Cl, respectively. Compounds 
of the present invention, prodrugs thereof, and pharmaceutical^ acceptable salts of said 
compounds or of said prodrugs which contain the aforementioned isotopes and/or other 
isotopes of other atoms are within the scope of this invention. Certain isotopically-labelled 
compounds of the present invention, for example those into which radioactive isotopes such 
as H and ,4 C are incorporated, are useful in drug and/or substrate tissue distribution assays. 
Tritiated, i.e., 3 H, and carbon-14, i.e., 14 C, isotopes are particularly preferred for their ease of 
preparation and detectability. Further, substitution with heavier isotopes such as deuterium, 
15 i.e., H. can afford certain therapeutic advantages resulting from greater metabolic stability, for 
example increased in vivo half-life or reduced dosage requirements and, hence, may be 
preferred in some circumstances. Isotopically labelled compounds of formula 1 of this 
invention and prodrugs thereof can generally be prepared by carrying out the procedures 
disclosed in the Schemes and/or in the Examples and Preparations below, by substituting a 
20 readily available isotopically labelled reagent for a non-isotopically labelled reagent. 

This invention also encompasses pharmaceutical compositions containing and methods 
of treating bacterial infections through administering prodrugs of compounds of the formula 1. 
Compounds of formula 1 having free amino, amido, hydroxy or carboxylic groups can be 
converted into prodrugs. Prodrugs include compounds wherein an amino acid residue, or a 
25 polypeptide chain of two or more (e.g., two, three or four) amino acid residues is covalently 
joined through an amide or ester bond to a free amino, hydroxy or carboxylic acid group of 
compounds of formula 1 . "me amino acid residues include but are not limited to the 20 naturally 
occurring amino acids commonly designated by three letter symbols and also includes 4- 
hydroxyproline, hydroxyzine, demosine, isodemosine, 3-methylhistidine, norvalin, beta-alanine, 
30 gamma-aminobutyric acid, citrulline homocysteine, homoserine, ornithine and methionine 
sulfone. Additional types of prodrugs are also encompassed. For instance, free carboxyl groups 
can be derivatized as amides or alky! esters. Free hydroxy groups may be derivatized using 
groups including but not limited to hemisuccinates, phosphate esters, dimethyiaminoacetates, 
and phosphoryloxymethyloxycarbonyls, as outlined in Advanced Drug Delivery Reviews, 1996, 
35 19. 1 15. Carbamate prodrugs of hydroxy and amino groups are also included, as are carbonate 
prodrugs, sulfonate esters and sulfate esters of hydroxy groups. Derivatization of hydroxy 
groups as (acyloxy)methyl and (acyloxy)ethyl ethers wherein the acyl group may be an alky! 
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10 



15 



20 



ester, optionally substituted with groups including but not limited to ether, amine and carboxylic 
acid functionalities, or where the acyt group is an amino acid ester as described above, are also 
encompassed. Prodrugs of this type are described in J. Med. Chem. 1996. 39. 10. Free amines 
can also be derivatized as amides, sulfonamides or phosphonamides. All of these prodrug 
moieties may incorporate groups including but not limited to ether, amine and carboxylic add 
functionalities. 

Detailed Descripti on Of The Invention 
The compounds of formula 1 can be prepared using the following synthetic scheme 1. 
The substituents in scheme 1 have the same meaning as the substituents defined for formula 1. 
The substituent Lg in the compounds of formulas 2 and 4 is a leaving group. Leaving groups are 
well-known to those of ordinary skill in the art Applicants also direct the reader's attention to the 
Experimental section for particular examples of leaving group employed in the preparation of the 
compounds of the present invention. 



Lg N Lg 



H 



3 



f 6 

Lg-V^ 



4 



5* 

R 1 R4 3 

6 

Scheme 1 

Necessary starting materials may be purchased and used directly or alternatively 
starting materials can be prepared by one skilled in the art utilizing known procedures obtained 
from standard chemistry references (such as, Organic Synthesis (McGraw Hill) Michael Smith) 
It is understood that starting materials may be optionally protected as to not interfere with a 
desred chemical reaction (see Protecting Groups in Organic Synthesis (Wiley-lnterscience) 
Green and Wutts). Subsequent de-protection of potentially interfering functional group may be' 
effected at a later appropriate time to obtain the necessary desired material. A pyridine of the 
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general formula I may be purchased or prepared from known materials by one skilled in the art. 
Lg is defined as a displaceable leaving group that includes halogens and sulfonyl groups. 

Using methods known in the literature by one skilled in the art, a pyrimidine of formula 2 
may be reacted together with a compound of formula 3, optionally in the presence of a suitable 
5 base and optionally in the presence of a suitable inert solvent and at a temperature range of OoC 
to 150°C. Suitable bases employed may be the following but not limited to (i) organic bases, for 
example triethylamine, or diisopropylethylamine and (ii) inorganic bases such as potassium 
carbonate or cesium carbonate. The reaction may be performed neat or earned out in a suitable 
inert solvent. Examples of suitable inert solvents are but not limited to tetrahydrofuran, 1,4- 
dioxane, dimethylformamide, n-methyl pyrrolidin-2-one, ethanol, butanol, dichioromethane, or 
acetonforile. Followed by the next reaction in which pyrimidine of formula 4 may be reacted 
together with amine compounds of formula IV optionally in the presence of a suitable base and 
optionally in the presence of a suitable inert solvent and at a temperature range of 0°C to 150°C 
conveniently at or near reflux to obtain compounds of formula 6. The reaction may be performed 
neat or optionally carried out in a suitable inert solvent. Examples of suitable inert solvents are 
but not limited to tetrahydrofuran, 1,4-dioxane, dimethylformamide, n-methyl pyrrolidin-2-one, 
ethanol, butanol, dichioromethane, dimethyl sulfoxide or acetonitrile. 

Compounds of formula 6, if optional protecting groups are present would be removed 
using standard techniques well-known to those of ordinary skill in the art, see for example, 
Protecting Groups in Organic Synthesis (Wiley-lntersctence), Green and Wutts. These methods 
are known to those skilled in the art and include a) removal of a protecting group by methods 
outlined in T. W. Greene and P.G.M. Wuts, "Protective Groups in Organic Synthesis", Second 
Edition, John Wiley and Sons, New York, 1991; b) displacement of a leaving group (halide, 
mesylate, tosylate, etc) with a primary or secondary amine, thiol or alcohol to form a secondary 
or tertiary amine, thioether or ether, respectively; c) treatment of phenyl (or substituted phenyl) 
carbamates with primary of secondary amines to form the corresponding ureas as in 
Thavonekham, B et at. Synthesis (1997), 10, p1189; d) reduction of propargyl or homopropargyl 
alcohols or N-BOC protected primary amines to the corresponding E-allylic or E-homoallylic 
derivatives by treatment with sodium bis(2-methoxyethoxy)aluminum hydride (Red-AI) as in 
Denmark. S. E.; Jones, T. K. J. Org. Chem. (1982) 47, 4595-4597 or van Benthem, R. A. T. 
M.; Michels, J. J.; Speckamp, W. N. Synlett (1994), 368-370; e) reduction of alkynes to the 
corresponding Z-alkene derivatives by treatment hydrogen gas and a Pd catalyst as in Tomassy, 
B. et. at. Synth. Commun. (1998), 28, p1201 f) treatment of primary and secondary amines with 
an isocyanate, acid chloride (or other activated carboxyiic acid derivative), alkyl/aryl 
chloroformate or sulfonyl chloride to provide the corresponding urea, amide, carbamate or 
sulfonamide; g) reductive amination of a primary or secondary amine using R'CHfO); and h) 
treatment of alcohols with an isocyanate, acid chloride (or other activated carboxyiic acid 
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derivative), alkyi/aryl chloroformate or sulfonyi chloride to provide the corresponding carbamate, 
ester, carbonate or sulfonic acid ester. 

The compounds of the present invention may have asymmetric carbon atoms. 
Diasteromeric mixtures can be separated into their individual diastereomers on the basis of their 
5 physical chemical differences by methods known to those skilled in the art, for example, by 
chromatography or fractional crystallization. Enantiomers can be separated by converting the 
enantiomeric mixtures into a diastereomric mixture by reaction with an appropriate optically 
active compound (e.g. f alcohol), separating the diastereomers and converting (e.g., hydrolyzing) 
the individual diastereomers to the corresponding pure enantiomers. All such isomers, including 

1 0 diastereomeric mixtures and pure enantiomers are considered as part of the invention 

The compounds of formulas 1 that are basic in nature are capable of forming a wide 
variety of different salts with various inorganic and organic acids. Although such salts must be 
pharmaceutical^ acceptable for administration to animals, it is often desirable in practice to 
initially isolate the compound of formula 1 from the reaction mixture as a pharmaceutical^ 

15 unacceptable salt and then simply convert the latter back to the free base compound by 
treatment with an alkaline reagent and subsequently convert the latter free base to a 
pharmaceutically acceptable add addition salt. The acid addition salts of the base compounds of 
this invention are readily prepared by treating the base compound with a substantially equivalent 
amount of the chosen mineral or organic acid in an aqueous solvent medium or in a suitable 

20 organic solvent, such as methanol or ethanol. Upon careful evaporation of the solvent, the 
desired solid salt is readily obtained. The desired acid salt can also be precipitated from a 
solution of the free base in an organic solvent by adding to the solution an appropriate mineral or 
organic acid. 

Those compounds of formula 1 that are acidic in nature are capable of forming base 
25 salts with various pharmacologically acceptable cations. Examples of such salts include the 
alkali metal or alkaline-earth metal salts and particularly, the sodium and potassium salts. These 
salts are all prepared by conventional techniques. The chemical bases which are used as 
reagents to prepare the pharmaceutically acceptable base saJts of this invention are those which 
form non-toxic base salts with the acidic compounds of formula 1 . Such non-toxic base salts 
30 include those derived from such pharmacologically acceptable cations as sodium, potassium 
calcium and magnesium, etc. These salts can easily be prepared by treating the corresponding 
acidic compounds with an aqueous solution containing the desired pharmacologically acceptable 
cations, and then evaporating the resulting solution to dryness, preferably under reduced 
pressure. Alternatively, they may also be prepared by mixing lower alkanolic solutions of the 
35 acidic compounds and the desired alkali metal aikoxide together, and then evaporating the 
resulting solution to dryness in the same manner as before. In either case, stoichiometric 
quantities of reagents are preferably employed in order to ensure completeness of reaction and 
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maximum yields of the desired final product. Since a single compound of the present invention 
may include more than one acidic or basic moieties, the compounds of the present invention 
may include mono, di or tri-salts in a single compound. 

The compounds of the present invention are potent inhibitors of the FAK protein tyrosine 
5 kinases, and thus are all adapted to therapeutic use as antiproliferative agents (e^. anticancer), 
antitumor (e.g.. effective against solid tumors), antiangiogenesis (e.g., stop or prevent 
proliferationation of blood vessels) in mammals, particularly in humans. In particular, the 
compounds of the present invention are useful in the prevention and treatment of a variety of 
human hyperproliferative disorders such as malignant and benign tumors of the liver, kidney. 
10 bladder, breast gastric, ovarian, colorectal, prostate, pancreatic, lung, vulval, thyroid, hepatic 
carcinomas, sarcomas, glioblastomas, head and neck, and other hyperplastic conditions such as 
benign hyperplasia of the skin fea, psoriasis) and benign hyperplasia of the prostate (e^. 
BPH). It is. in addition, expected that a compound of the present invention may possess activity 
against a range of leukemias and lymphoid malignancies. 
15 In one preferred embodiment of the present invention cancer is selected from lung 

cancer, bone cancer, pancreatic cancer, gastric, skin cancer, cancer of the head or neck, 
cutaneous or intraocular melanoma, uterine cancer, ovarian cancer, gynecological, rectal 
cancer, cancer of the anal region, stomach cancer, colon cancer, breast cancer, uterine cancer, 
carcinoma of the fallopian tubes, carcinoma of the endometrium, carcinoma of the cervix. 
20 carcinoma of the vagina, carcinoma of the vulva. Hodgkbrs Disease, cancer of the esophagus, 
cancer of the small intestine, cancer of the endocrine system, cancer of the thyroid gland, cancer 
of the parathyroid gland, cancer of the adrenal gland, sarcoma of soft tissue, cancel of the 
urethra, cancer of the penis, squamous cell, prostate cancer, chronic or acute leukemia, 
lymphocytic lymphomas, cancer of the bladder, cancer of the kidney or ureter, renal cell 
25 carcinoma, carcinoma of the renal pelvis, neoplasms of the central nervous system (CNS). 
primary CNS lymphoma, spinal axis tumors, brain, pituitary adenoma, or a combination of one or 
more of the foregoing cancers. 

In a more preferred embodiment cancer is selected a solid tumor, such as. but not 
limited to. breast, lung, colon, brain, prostate, stomach, pancreatic, ovarian, skin (melanoma). 
30 endocrine, uterine, testicular, and bladder. 

The compounds of the present invention may also be useful in the treatment of 
additional disorders in which aberrant expression ligand/receptor interactions or activation or 
signalling events related to various protein tyrosine kinases, are involved. Such disorders may 
include those of neuronal, glial, astrocytal, hypothalamic, and other glandular, macrophagal 
35 epithelial, stromal, and blastocoelic nature in which aberrant function, expression, activation or 
signalling of the erbB tyrosine kinases are involved. In addition, the compounds of the present 
invention may have therapeutic utility in inflammatory, angiogenic and immunologic disorders 
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involving both identified and as yet unidentified tyrosine kinases that are inhibited by the 
compounds of the present invention. 

The in vitro activity of the compounds of formula 1 may be determined by the following 
procedure. More particularly, the following assay provides a method to determine whether 
5 compounds of the formula 1 inhibit the tyrosine kinase activity of the catalytic construct 
FAK(41 0-689). The assay is an ELISA-based format, measuring the inhibition of poly-glu-tyr 
phosphorylation by FAK(4 1 0-689). 

The assay protocol has three parts: 

I. Purification and cleavage of His-FAK(41 0-689) 
10 II. FAK410-689 (a.k.a. FAKcd) Activation 

III. FAKcd Kinase ELISA 



-Ni-NTA agarose (Qiagen) 
-XK-1 6 column (Amersham-Pharmacia) 
15 -300 mM Imidizole 

-Superdex 200 HiLoad 16/60 prep grade column (Amersham Biotech.) 
-Antibody: Anti-Phosphotyrosine HRP-Conjugated Py20 (Transduction labs). 
-FAKcd: Purified and activated in house 

-TMB Microwell Peroxidase Substrate (Oncogene Research Products #CL07) 
20 -BSA: Sigma #A3294 

-Tween-20: Sigma #P1379 
-DMSO: Sigma #D-5879 
-D-PBS: Gibco #14190-037. 

Reagents for Purification: 
25 -Buffer A: 50mM HEPES pH 7.0, 

SOOmMNaCI, 
O.lmMTCEP 

CompleteTM protease inhibitor cocktail tablets (Roche) 
-Buffer B: 25mM HEPES pH 7.0. 
30 400mM NaCI 

O.lmMTCEP. 
-Buffer C: 10mM HEPES pH 7.5. 

200mM Ammonium Sulfate 

O.lmMTCEP. 

35 Reagents for Activation 

-FAK(41 0-689): 3 tubes of frozen aliquots at 150ul/tube for a total of 450ul at 1.48 
mg/ml (660ug) 
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-His-Src(249-524): -0.74 mg/ml stock in 10mM HEPES, 200mM (NH4)2S04 
-Src reaction buffer (Upstate Biotech): 
100mMTris-HCI pH7.2, 
125mM MgCI 2t 
5 25 mM MnCI 2 , 

2mM EDTA, 
250uMNa3VO 4 . 
2mM DTT 
-Mn2+/ATP cocktail (Upstate Biotech) 
10 75mMMnCl2 
500 uM ATP 
20mM MOPSpH 7.2 
1mMNa 3 V0 4 

25mM a-glycerol phosphate { 
15 SmMEGTA 
ImMDTT 
-ATP: 150mM stock 
-MgCfe: 1 M Stock 
-DTT: 1M stock 

Reagents fo r FAKcd Kinase Fi isa 
-Phosphorylation Buffer: 

50mM HEPES, pH 7.5. 

125mMNaCI, 

48mMMgCI 2 

25 -Wash Buffer TBS + 0.1%Tween-20. 

-Blocking Buffer: 

Tris Buffer Saline, 
3%BSA, 

0.05% Tween-20, filtered. 
30 -Rate Coating Buffer: 

50mg/ml Poly-Glu-Tyr (Sigma #P0275) in Phosphate buffer Saline (DPBS). 
-ATP: 0.1M ATP in H^O or HEPES, pH7. 
Note: ATP Assay Buffer: 

Make up as 75 uM ATP in PBS, so that 80 ul in 
35 120 ul taction voiume=50uM final ATP concentration. 

L Purificati on of His-FAKcdMIO-fiftQ) 



20 
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1. Resuspend 130 g baculovirus cell paste containing the over expressed His- 
FAKcd410-689 recombinant protein in 3 volumes (400ml) of Buffer A, 

2. Lyse cells with one pass on a microfluidizer 

3. Remove cell debris by centrifugation at 40C for 35 minutes at 14,000 rpm in a 
5 Sorval SLA-1 500 rotor. 

4. Transfer the supernatant to a clean tube and add 6.0 ml of Ni-NTA agarose 
(Qiagen) 

5. Incubate the suspension with gentle rocking at 40°C for 1 hour 

6. Centrifuge suspension at 700 x g in a swinging bucket rotor. 

10 7. Discard the supernatant and resuspend the agarose beads in 20.0 ml of Buffer A 

8. Transfer the beads to an XK-16 column (Amersham-Pharmacia) connected to a 
FPLCTM. 

9. Wash the agarose-beads with 5 column volumes of Buffer A and elute off the 
column with a step gradient of Buffer A containing 300mM tmidtzole. 

15 10. Perform a buffer exchange of the eluted fractions into Buffer B 

11. Following buffer exchange, pool the fractions and add thrombin at a 1:300 (w/w) 
ratio and incubated overnight at 13°C to remove the N-terminal His-tag (His- 
FAK410-698 FAK410-689 (a.k.a. FAKcd)). 

12. Add the reaction mixture back onto the Ni-NTA column equilibrated with Buffer A 
2C * and collect the flow-through. 

13. Concentrate the flow-through down to 1 .7 ml and load directly onto a Superdex 200 
HiLoad 16/60 prep grade column equilibrated with Buffer C. The desired protein 
elutes between 85 - 95 ml. 

14. Aliquot the FAKcd protein and store frozen at -80°C 
25 II. FAK activation 

1. To 450ul of FAK(410-689) at 1 .48 mg/ml (660ug) add the following: 

30ul of 0.037 mg/ml (1uM) His-Src(249-524) 
30ul of 7.5 rhM ATP 

12ulof 20mMMgCI 2 
30 10ul Mn2+/ATP cocktail (UpState Biotech.) 

4ulof6.7mMDTT 

60ul Src Reaction Buffer (UpState Biotech.) 

2. Incubate Reaction for at least 3 hours at room temperature 

At time to, almost all of the FAK(410-689) is singly phosphorylated. The second 
35 phosphorylation is slow. At t 120 (t = 120 minutes), add 10ul of 150 mM ATP. 
To = (Start) 90% singly phosphorylated FAK(41 0-689) (1 P04) 
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T 43 = (43 min) 65% singly phosphorated (1 P04), 35% doubly phosphorated (2 

P04) 

Tso = (90 min) 45% 1 P04 f 55% 2 P04 
T 1S0 = 15% 1 P04 ( 85% 2 P04 
5 T 210 = <10% 1 P04, >90% 2 P04 desalted sample 

3. Add 180 ul aliquots of the desalted material to NiNTA spin column and 
incubate on spin column 

4. Spin at 10k rpm (microfuge), for 5 min to isolate and collect flow through 
(Activated FAK(410-$89)) and remove His-Src (captured on column) 

10 111. FAKcd Kinase ELfSA 

1 . Coat 96-weII Nunc MaxiSorp plates with poly-glu-tyr (pGT) at 10 ug/well: Prepare 

10 ug/ml of pGT in PBS and aliquot 100 ul/well. Incubate the plates at 37°C 

overnight, aspirate the supernatant, wash the plates 3 times with Wash Buffer, and 

flick to dry before storing at 4°C. 
15 2. Prepare compound stock solutions of 2.5 mM in 100% DMSO. The stocks are 

subsequently diluted to 60X of the final concentration in 100% DMSO, and diluted 

1 :5 in Kinase Phosphorylation Buffer. 
3. Prepare a 75 uM working ATP solution in Kinase phosphorylation buffer. Add 80 ul 

to each well for a final ATP concentration of 50 uM. 
20 4. Transfer 10 ul of the diluted compounds (0.5log serial dilutions) to each well of the 

pGT assay plate, running each compound in triplicates on the same plate. 

5. Dilute on ice, FAKcd protein to 1 :1 000 in Kinase Phosphorylation Buffer. Dispense 
30 ul per well. 

6. Note: Linearity and the appropriate dilution must be pre-determined for each batch 
25 of protein. The enzyme concentration selected should be such that quantitation of 

the assay signal will be approximately 0.8-1.0 at OD450, and in the linear range of 
the reaction rate. 

7. Prepare both a No ATP control (noise) and a No Compound Control (Signal): 

8. (Noise) One blank row of wells receives 10 ul of 1:5 diluted compounds in DMSO, 
30 80ul of Phosphorylation buffer (minus ATP), and 30 ul FAKcd solution. 

9. (Siganl) Control wells receive 10 ul of 1:5 diluted DMSO (minus Compound) in 
Kinase phosphorylation buffer, 80 ul of 75 uM ATP, and 30 ul of 1:1000 FAKcd 
enzyme. 

10. Incubate reaction at room temperature for 15 minutes with gentle shaking on a 
35 plate shaker. 

11. Terminate the reaction by aspirating off the reaction mixture and washing 3 times 
with wash buffer. 
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12. Dilute phospho-tyrosine HRP-conjugated (pY20HRP) antibody to 0.250ug/ml 
(1:1000 of Stock) in blocking buffer. Dispense 100 ul per well, and incubate with 
shaking for 30min. at RJ. 

1 3. Aspirate the supernatant and wash the plate 3 times with wash buffer. 

5 14. Add 100 ul per well of room temperature TMB solution to initiate color 

development Color development is terminated after approximately 15-30 sec. by 
the addition of 100ul of 0.09M H2SO4 per well. 
1 5. The signal is quantitated by measurement of absorbance at 450nm on the BioRad 
microplate reader or a microplate reader capable of reading at OD 450 . 
10 16. Inhibition of tyrosine kinase activity would result in a reduced absorbance signal. 

The signal is typically 0.8-1.0 OD units. The values are reported as ICs*. uM 
concentration. 

FAK Inducible cell-based ELISA: Final Protocol 

Materials: 

1 5 Reacti-Bind Goat Anti-Rabbit Plates 96-well (Pierce Products 51 35ZZ @1 1 5.00 USD) 

FAKpY397 rabbit polyclonal antibody (Biosource #44624 @315.00 USD) 
ChromePure Rabbit IgG, whole molecule (Jackson Laboratories #001-000-003 
@60/25mg USD) 

UBI aFAK clone 2A7 mouse monoclonal antibody (Upstate#05-182 @ 289.00 USD) 
20 Peroxidase-conjugated AffiniPure Goat Anti-Mouse IgG (Jackson Labs #1 1 5-035-146 

@95/1.5ml USD) 

SuperBlock TBS (Pierce Product#37535ZZ @99 USD) 

Bovine Serum Albumin (Sigma #A-9647 @1 17.95/100 g USD) 

TMB Peroxidase substrate (Oncogene Research Products #CL07-100ml @40.00 

25 USD) 

Na 3 V0 4 Sodium Orthovanadate (Sigma #S6508 @43.95/50g USD) 
MTT substrate (Sigma # M-2128 @25.95/500mg USD) 

Growth Media: DMEM+10%FBS, P/S, Glu. 750 ug/ml Zeocin and 50 ug/ml 
Hygromytin (Zeocin InVitrogen #R250-05 @ 725 USD and Hygromycon InVitrogen #R220-05 
30 @ 150 USD) 

Mifepristone InVitrogen # H1 10-01 @ 125 USD 

CompleteTM EDTA-free Protease Inhibitor pellet Boehringer Mannheim #1873580 
FAK cell-based Protocol for selectivity of kinase-dependent phosphoFAKY397 
Procedure 

35 An inducible FAK cell-based assay in ELISA format for the screening of chemical matter 

to identify tyrosine kinase specific inhibitors was developed. The cell-based assay exploits the 
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mechanism of the GeneSwitchTM system (InVitrogen) to exogenously control the expression 
and phosphorylation of FAK and the kinase-dependent autophosphorylation site at residue Y397. 

Inhibition of the kinase-dependent autophosphorylation at Y397 results in a reduced 
absorbance signal at OD450. The signal is typically 0.9 to 1.5 OD 45 o units with the noise falling in 
5 the range of 0.08 to 0.1 OD 450 units. The values are reported as IC50S, uM concentration. 

On day 1, grow A431»FAKwt in T175 flasks. On the day prior to running the FAK cell- 
assay, seed A431»FAKwt cells in growth media on 96-well U-bottom plates. Allow cells to sit at 
37°C, 5% C0 2 for 6 to 8 hours prior to FAK induction. Prepare Mifepristone stock solution of 10 
uM in 100 % Ethanol. The stock solution is subsequently diluted to 10 X of the final 

10 concentration in Growth Media. Transfer 10 ul of this dilution (final concentration of 0.1 nM 
Mifepristone) into each well. Allow cells to sit at 37°C f 5% C0 2 overnight (12 to 16 hours). Also, 
prepare control wells without Mifepristone induction of FAK expression and phosphorylation. 

On day 2, coat Goat Anti-Rabbit plate(s) with 3.5 ug/ml of phosphospecific FAKpY397 
polyclonal antibody prepared in SuperBlock TBS buffer, and allow plate(s) to shake on a plate 

1 5 shaker at room temperature for 2 hours. Optionally, control wells may be coated with 3.5 ug/ml of 
control Capture antibody (Whole Rabbit IgG molecules) prepared in SuperBlock TBS. Wash off 
excess FAKpY397 antfoody 3 times using buffer. Block Anti-FAKpY397 coated plate(s) with 200 
ul per well of 3%BSA/0.5%Tween Blocking buffer for 1 hour at room temperature on the plate 
shaker. While the plate(s) are blocking, prepare compound stock solutions of 5 mM in 100 % 

20 DMSO. The stock solutions are subsequently serially diluted to 1 00X of the final concentration in 
100% DMSO. Make a 1:10 dilution using the 100X solution into growth media and transfer 10 ul 
of the appropriate compound dilutions to each well containing either the FAK induced or 
uninduced control A431 cells for 30 minutes at 37°C, 5% C0 2 . Prepare RIPA lysis buffer (50 
mM Tris-HCI, pH7,4, 1% NP-40, 025% Na-deoxycholate, 150 mM NaCI, 1 mM EDTA, 1 mM 

25 Na3V04, 1 mM NaF, and one CompleteTM EDTA-free protease inhibitor pellet per 50 ml 
solution). At the end of 30 minutes compound treatment, wash off compound 3 times using 
TBS-T wash buffer. Lyse cells with 100 ut/Well of RIPA buffer. 

to the coated plate, remove blocking buffer and wash 3 times using TBS-T wash buffer. 
Using a 96-well automated microdispenser, transfer 100 ul of whole cell-lysate (from step 6) to 

30 the Goat Anti-Rabbit FAKpY397 coated plate(s) to capture phosphoFAKY397 proteins. Shake at 
room temperature for 2 hours. Wash off unbound proteins 3 times using TBS-T wash buffer. 
Prepare 0.5 ug/ml (1:2000 dilution) of UBI aFAK detection antibody in 3%BSA/0.5% Tween 
blocking buffer. Dispense 100 ul of UBI aFAK solution per well and shake for 30 minutes at 
room temperature. Wash off excess UBI aFAK antibody 3 times using TBS-T wash buffer. 

35 Prepare 0.08 ug/ml (1:5000 dilution) of secondary Anti-Mouse Peroxidase (Anti-2MHRP) 
conjugated antibody. Dispense 100 ul per well of the Anti-2MHRP solution and shake for 30 
minutes at room temperature. Wash off excess Anti-2MHRP antibody 3 times using TBS-T 



WO 2004/056786 



PCT/TB2003/006055 



-42- 



wash buffer. Add 100 ul per well of room temperature TMB substrate solution to allow for color 
development. Terminate the TMB reaction with 100 ul per well of TMB stop solution (0.09M 
H2SO4) and quantitate the signal by measurement of absorbance at 450 nm on the BioRad 
microplate reader. 

5 Additional FAK cell assays are hereby incorporated by reference from Pfizer Attorney 

r Docket No. PC1 1699 entitled "INDUCIBLE FOCAL ADHESION KINASE CELL ASSAY". 

.Administration of the compounds of the present invention (hereinafter the "active 
compound(s)") can be effected by any method that enables delivery of the compounds to the site 
of action. These methods include oral routes, intraduodenaJ routes, parenteral injection 
1 0 (including intravenous, subcutaneous, intramuscular, intravascular or infusion), topical, and rectal 
administration. 

The amount of the active compound administered will be dependent on the subject 
being treated, the severity of the disorder or condition, the rate of administration, the disposition 
of the compound and the discretion of the prescribing physician. However, an effective dosage 

15 is in the range of about 6.001 to about 100 mg per kg body weight per day, preferably about 1 to 
about 35 mg/kg/day, in single or divided doses. For a 70 kg human, this would amount to about 
0.05 to about 7 g/day, preferably about 0.2 to about 2.5 g/day. In some instances, dosage levels 
below the lower limit of the aforesaid range may be more than adequate, while in other cases still 
larger doses may be employed without causing any harmful side effect, provided that such larger 

20 doses are first divided into several small doses for administration throughout the day. 

The active compound may be applied as a sole therapy or may involve one or more 
other anti-tumour substances, for example those selected from, for example, mitotic inhibitors, 
for example vinblastine; alkylating agents, for example cis-platin. carboplatin and 
cyclophosphamide; anti-metabolites, for example 5-fluorouracil, cytosine arabinoside and 

25 hydroxyurea, or, for example, one of the preferred anti-metabolites disclosed in European Patent 
Application No. 239362 such as N^5-QK*.4-dihydro-2-m^ 

methytamino>2-thenoy!)-L-€lutamic acid; growth factor inhibitors; cell cycle inhibitors; 

intercalating antibiotics, for example adriamycin and bleomycin; enzymes, for example interferon; 

and anti-hormones, for example anthestrogens such as Nolvadex™ (tamoxifen) or. for example 
30 anti-androgens such as Casodex™ (4'^ano-3-<4-fluorophenyM^ 

(trifluoromethyl)propionanilide). Such conjoint treatment may be achieved by way of the 

simultaneous, sequential or separate dosing of the individual components of the treatment. 

The pharmaceutical composition may. for example, be in a form suitable for oral 

administration as a tablet, capsule, pill, powder, sustained release formulations, solution, 
35 suspension, for parenteral injection as a sterile solution, suspension or emulsion, for topical 

administration as an ointment or cream or for rectal administration as a suppository. The 

pharmaceutical composition may be in unit dosage forms suitable for single administration of 
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10 



15 



precise dosages. The pharmaceutical composition will include a conventional pharmaceutical 
carrier or excipient and a compound according to the invention as an active ingredient. In 
addition, it may include other medicinal or pharmaceutical agents, carriers, adjuvants, etc. 

Exemplary parenteral administration forms include solutions or suspensions of active 
compounds in sterile aqueous solutions, for example, aqueous propylene glycol or dextrose 
solutions. Such dosage forms can be suitably buffered, if desired. 

Suitable pharmaceutical earners include inert diluents or fillers, water and various 
organic solvents. The pharmaceutical compositions may, if desired, contain additional 
ingredients such as flavorings, binders, excipients and the like. Thus for oral administration, 
tablets containing various excipients. such as citric acid may be employed together with various 
disintegrants such as starch, alginic acid and certain complex silicates and with binding agents 
such as sucrose, gelatin and acacia. Additionally, lubricating agents such as magnesium 
stearate, sodium lauryl sulfate and talc are often useful for tableting purposes. Solid 
compositions of a similar type may also be employed in soft and hard filled gelatin capsules. 
Preferred materials, therefor, include lactose or milk sugar and high molecular weight 
polyethylene glycols. When aqueous suspensions or elixirs are desired for oral administration 
the active compound therein may be combined with various sweetening or flavoring agents, 
coloring matters or dyes and, if desired, emulsifying agents or suspending agents, together with 
diluents such as water, ethanol. propylene glycol, glycerin, or combinations thereof. 

Methods of preparing various pharmaceutical compositions with a specific amount of 
active compound are known, or will be apparent, to those skilled in this art. For examples, see 
Remington's Pharmaceutical Sciences , Mack Publishing Company, Easter, Pa.. 15th Edition 
(1975). 

The examples and preparations provided below further illustrate and exemplify (he 
compounds of the present invention and methods of preparing such compounds. It is to be 
understood that the scope of the present invention is not limited in any way by the scope of the 
following examples and preparations. In the following examples molecules with a single chiral 
center, unless otherwise noted, exist as a racemic mixture. Those molecules with two or 
more chiral centers, unless otherwise rioted, exist as a racemic mixture of diastereomers. 
30 Single enantiomers/diastereomers may be obtained by methods known to those skilled in the 



20 



25 



art. 
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General Methods 

Method A 

General method for introduction of a group at C-4 

(5-Bromo-2-chIoro»Dvrimidin^4-vl>-P'toM-amine 



A mixture of 5-Bromo-2,4-dichloropyrimidine (5.00 g. 22.0 mmol), di-isopropyl 
ethylamine (3.91 mL. 22.4 mmol) and p-toluidine (2.40 g, 22.4 mmol) in n-butanol (50.0 mL) 
was heated to 105°C under nitrogen for three hours. The reaction was allowed to cool to 
room temperature. The resulting mixture was poured into ethyl acetate and extracted with 1 N 

10 NaOH. The aqueous layer was removed and the organic layer was washed with water, dried 
over magnesium sulfate, filtered and evaporated under reduced pressured. To the resulting 
oily residue, diethyl ether was added and the mixture was then cooled to 0° C. HCI (4.0 M in 
dioxane) was added dropwise. The resulting white solid was filtered and dried. The salt was 
suspended in a mixture of water and ethyl acetate. The pH of the aqueous layer was then 

15 adjusted to 9 with 1N NaOH and extracted. The aqueous layer was further extracted with 
ethyl acetate. The organic layers were combined, dried over magnesium sulfate, filtered and 
evaporated under reduced pressure to afford S-Brom^-chloro-pyrimidin-l-yl^tolyl-amine 
(3.62 g. 55%) as a white solid: CHgBrCIN* GC/MS: ret. Time = 4.65 min. m/z 296/298/300; 
g.l.c. purity: 100%; TLC Rt 0.58 (20% Ethyl acetate/hexanes); 'H NMR (d r DMSO) 6 9.21 

20 (s. 1H). 8.39 (s. 1H). 7.35 (d. J = 8.4 Hz, 2 H). 7.16 (d. J = 8.4 Hz, 2 H). 2.27 (s. 3 H) ppm. 
. Method B 

General m ethod for introduction of a group at C-4 
(2-Chloro-5-fluoro-o>mm idin-4-vlW)vridin-2-vtmethvl-aminft 

To a solution of 5-fluoro-2.4-dichloropyrimidine (1.5 g; 9 mmol) in THF (25 mL) was 
25 added triethylamine (1.1 eq), followed by dropwise addition of 2-(aminomethyl)pyridine (0.973 
g; 1 eq). After stirring for one hour the reaction was concentrated and taken up in ethyl 
acetate, washed with saturated NaHC0 3 . dried over NazSO* and the solvent removed. The 
resulting solid was re-crystallized from ethyl acetate and hexanes as a white solid (l.74g; 
81 %): 'H NMR (CDCI,. 400 MHz) 6 4.84 (d, J - 4.7 Hz. 2H). 7.07 (bs. 1 H), 7.35 (t,J- 5.1 Hz. 
30 1H). 7.44 (d. J = 7.8. 1 H). 7.82 (t. J = 7.6. 1 H). 7.95 (d. J = 2.5 Hz. 1 H). 8.63 (d. J = 5.0 Hz. 
1H); HPLC ret. Time: 4.228 min. LRMS (M+): 239.0. 241.0. 
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Method C 

General method for introduction of a group at C-4 

Using method B f replace the THF solvent with 1 ,4-dioxane as solvent. 

Method D 

5 General method for introduction of a group at C-4 

5-Fluoro-N 2 -(1H-indazol-5-vt>-N 4 -Pvridin-2^methvl-pvrimidine-2.4^iamine 
(2-Chloro-5-fluoro-pyrimidin-4-yl)-pyridin-2-ylmethyl-amine (100 mg; 0.4 mmol) and 5- 
aminoindazoie (56 mg; 1 eq) were combined and heated at 160° C for 30 minutes. After 
cooling to room temperature, methanol (1mL) was added and stirred for 15 minutes, followed 
by filtration gave the product as a brown solid (29 mg; 21%): *H NMR (CD 3 OD, 400 MHz) 6 
4.80 (s, 2H), 7.34 (m, 3H) f 7.43 (d, J = 7.8 Hz, 1H), 7.8 (m. 2H), 7.87 (s, 1H), 7.90 (s, 1H), 
8.54 (d, J = 5 Hz, 1H); HPLC ret. time: 3.916 min. LRMS (M+): 336.1. 
Method E 

General method for introduction of C-2 Group 

5-(5-Bromo^-pheneth vlamino-pvrimidin-2«vlaminoV1.3-dihvdro-indol-2'One 
153 mg (0.490 mmol) (5-Bromo-2-chloro-pyrimidin-4-yl)-phenethyl-amine was taken 
into 0.5 mL 1,4 dioxane with 0.14 mL (1.00 mmol) diisopropyiethylamine and 80 mg (0.539 
mmol) 5-amino-1,3-dihydro-indol-2-one. The reaction was allowed to heat to 110° C for 
sixteen hours. The resulting brown glass was taken into 92.3:7:0.7 CHCI 3 :CH 3 OH:NH 4 OH and 
washed with 1 N sodium hydroxide. The organic layer was dried over magnesium sulfate and 
evaporated directly onto silica gel. This adsorbed compound was purified via column 
chromatography (97.8:2:02 CHCI 3 :CH 3 OH:NH 4 OH) over silica to isolate the major product 
The title compound was isolated as a white solid. C2oH 18 BrN 5 0: MS: 424.2/426.2 (MH+); 1 H 
NMR (D«rDMSO) 10.20 (s, 1 H), 9.01 (s, 1 H), 7.93 (s, 1 H), 7.52 (s, 1 H), 7.44 (d, J = 8.4 Hz, 
1 H), 7.28 - 7.16 (m, 5 H), 6.97 (m, 1 H), 6.65 (d. J = 8.3 Hz, 1 H), 3.56 (m, 2 H), 3.31 (s, 2 H), 
2.82 (t, J = 7.9 Hz, 2 H) ppm. 
Method F 

General me thod for introducing both C-2 and C-4 amines ("One Pot Method") 
445-f5-Bromo^(4^iflu womethvl43enzvlam 
3 t 6-dihvdro-2H-pvridine-1<arboxvlicadd tert-buM ester 

To a stirred solution of 5-bromo~2,4-dichloropyrimidine (0.222 g, 0.98 mmol) in THF (3 
mL) under nitrogen was added triethytamine (0.42 mL, 3 mmol) followed by dropwise addition 
of p-trifluoromethylbenzyl amine (0.175 g,1 mmol). After three hours the THF was removed 
under reduced pressure. To the resulting residue was added dioxane (1 mL) followed by 4-(5- 
Amino-1H-indol-3-yl>-3,6^ihydro-2H-pyridine-1^rboxylic acid tert-butyl ester (0.345 g 1.1 
mmol). The mixture was stirred under nitrogen and then heated to 110° C for sixteen hours. 
The reaction was cooled and was then dissolved in a solution of 5% methanol- 
dichloromethane and extracted with 1 N NaOH. The organic and aqueous layers were 
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separated and the aqueous layer was further extracted with additional 5% methanol- 
dichloromethane. The organic layers were combined, washed with brine, dried over 
magnesium sulfate, filtered and evaporated under reduced pressure. The resulting residue 
was purified by silica gel chromotography (30% ethyl acetate in hexanes) to give 4-{5-[5- 
5 Bromo-4^44rifluoromethyl-benzylamino)-p^ 

pyridine-1-carboxyfic acid tert-butyl ester (150 mg, 23%): 
Method G 

TFA General de-protection Method 
.5-Bromo-N243-M.2.3.6- tetrah^ 
1 0 benzvl)-pvrimidine-2.4-diamine trifluoro acetate salt 

To a stirred solution of 4-{5-[5-Bromo-4-(4-trifluoromethyl-benzylamino)-pyrimidin-2- 
ylamino]-1H-indol-3-yl}-3,6-dihydro-2H-pyridine-1^rboxylic acid tert-butyl ester (0.15 g) in 
dichloromethane (2 mL) at 0° C under nitrogen was added trifluoroacetic acid (4 mL). The 
cooling bath was removed and the reaction mixture was stirred for four hours. The reaction 
15 was concentrated under reduced pressure. To the resulting residue was added ethyl acetate 
(2 mL) followed by concentrating to an oily residue. The ethyl acetate concentration sequence 
was repeated three times. The resulting residue was suspended in ethyl acetate follow by 
addition of diethyl ether to precipitate 5-Bromo-N2-[3-(1 t 2,3,6-tetrahydro-pyridin-4-yl)-1Wndol- 
5-yl]-N 4 -(4-trifIuoromethyl-benzyl)-pyrimidine-2 i 4-diamine trfluoroacetate salt (0.129 g f 86%) 
20 as a white solid: CasHaBrFaNs. MS: 542.9/544.7 (MH+). 'H NMR (D<rDMSO) 6 11.31 (s, 1 
H), 8.82 (s. 2 H). 8.08 (s, 1 H), 7.88 (s, 1 H), 7.53 (s. 3 H), 7.36 (s. 2 H), 7.28 (d, J = 8.3 Hz, 1 
H), 7.16 (d, J = 8.3 Hz, 1 H). 6.05 (bs, 1 H), 4.58 (s, 2 H), 3.75-3.65 (bs, 2 H), 3.35-3.25 (bs, 2 
H), 2.70-2.60 (bs,2H)ppm 
Method H 

25 HCI General de-protection Method 

5-Bromo-N2-f3-( 1 .2.3.6-te trah vdro-Dvridin-4-vf V-1 H-indol-5-vf1-N 4 -p-tolvt-ovrlmid<nft- 
2.4-diamine hydrochloride salt 

To a stirred solution of 4-[5-(5-Bromo^-p-tolylamino-pyrimidin-2-ylamino)-1H-!ndol-3- 
ylh^e-dihyd^H-pyridine-l-carboxylic acid tert-butyl ester (0.1 g, 0.174 mmol) and methanol 

30 (3 mL) cooled to 0° C under nitrogen was added HCI in dioxane (0.2 mL of a 4 M solution). 
The cooling bath was removed and the reaction was allowed to stir for 6 hours. The mixture 
was concentrated under reduced pressure and the resultant residue was triturated with 
dichloromethane. The solid was filtered, washed with dichloromethane and dried to give 5- 
Bromo-N2-[3-(1 ,2,3,6-tetrahydro-pyridin-4-yl)-1 H-indol-5-ylJ-NVtolyli>yrimidine-2 l 4-diamine 

35 hydrochloride salt (0.076 g, 85%) as a white solid: C 24 H 23 BrN 6 . MS: 475.0/477,0 (MH+); 1 H 
NMR (D 6 -DMSO) 6 10.98 (s, 1 H), 9.01 (s, 1 H), 8.28 (s, 1 H), 8.12 (s, 1 H), 7.89 (s, 1 H), 7.50 
- 7.58 (m. 3 H), 7.41 (d, J = 8.7 Hz, 1 H). 7.29 (s, 1 H), 7.18 (d. J = 8.7 Hz, 1 H), 7.03 (d, J = 
8.3 Hz, 2 H), 6.02 (s f 1 H), 4.03 (m, 2 H). 2.47 (m. 2 H), 2.35 (m, 2 H), 2.23 (s, 3 H) ppm. 
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Example 1 

5-Bromo-NM3-(1.2.3.6-tetrahvrirn-p vridin^ 

diamine 



5-Bromo- 2-chloro-Dvrimidin-4-Yl>-p-toM-amine 




A mixture of 5-Bromo-2,4-dichloropyfimidine (5.00 g, 22.0 mmol). di-isopropyl 
ethylamine (3.91 mL, 22.4 mmol) and p-toluidine (2.40 g. 22.4 mmol) in n-butanol (5O.0 mL) 
was heated to 105°C under nitrogen for three hours. The reaction was allowed to cool to 
room temperature. The resulting mixture was poured into ethyl acetate and extracted with 1 N 
NaOH. The aqueous layer was removed and the organic layer was washed with water, dried 
over magnesium sulfate, filtered and evaporated under reduced pressured. To the resulting 
oily residue, diethyl ether was added and the mixture was then cooled to 0° C. HCI (4.0 M in 
dioxane) was added dropwise. The resulting white solid was filtered and dried. The salt was 
suspended in a mixture of water and ethyl acetate. The pH of the aqueous layer was then 
15 adjusted to 9 with 1N NaOH and extracted. The aqueous layer was further extracted with 
ethyl acetate. The organic layers were combined, dried over magnesium sulfate, filtered and 
evaporated under reduced pressure to afford 5-Bromo-2-chloro-pyrimidin-4-yl)-p-tolyl-amine 
(3.62 g. 55%) as a white solid: C„H 9 BrCIN 3 . GC/MS: ret Time = 4.65 min. m/z 296/298/300; 
g.l.c. purity: 100%; TLC R* 0.58 (20% Ethyl acetate/hexanes); *H NMR (d 6 -DMSO) 6 9.21 
20 (s. 1 H). 8.39 (s. 1 H), 7.35 (d. J = 8.4 Hz, 2 H). 7.16 (d, J = 8.4 Hz. 2 H). 2.27 (s. 3 H) ppm. 

B - 4-(5^Nitro-1H-indol-3-vlV3.6 ^ih\^m-2H-nvridine-1-carfaftyvlic acid tert-hntyl 




To 600 mL of HPLC-grade methanol was added 60.0 g (1.11 mol) sodium methoxide 
25 portion-wise. The resulting white slurry was allowed to stir for ten minutes before adding 30.0 
g (185 mmol) 5-nitroindole. This allowed to stir for an additional ten minutes before adding 
92.2 g (463 mmol) 4-Oxo-piperidine-1-carboxylic acid tert-butyl ester. After waiting ten 
minutes, the reaction temperature was ramped to 85° C which was maintained for thirty-two 
hours. The black reaction solution was cooled to 0° C and 250 mL distilled water was added 
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drop-wise under nitrogen via an equalizing pressure addition funnel. The methanol was 
removed under reduced pressure. To the aqueous residue was added 1.50 L 
dichloromethane. The organic layer was separated. The pH of the aqueous was adjusted to 
9.00 using sodium hydroxide. Dichloromethane was added and the two layers were filtered 
5 through diatomaceous earth to alleviate emulsion. The organic layer was separated and 
combined with the original organic. The combined organic layers were dried over magnesium 
sulfate. Partial evaporation of the dried organics resulted in a yellow-orange slurry. Filtration 
of this solid followed by washing with 5:1 diethyl ethendichloromethane afforded 49.98 g (146 
mmol. 79%) of the title compound as a yellow solid. MS: 244.1 (M-BocH+); TLC 0.31 
10 (40% ethyl acetate/hexanes); 1 H NMR (D 6 -DMSO) 6 11.90 (s, 1H), 8.68 (s f 1H). 7.99 (d, J = 
8.8 Hz, 1 H) t 7.68 (s, 1 H), 7.53 (d, J = 8.8 Hz. 1H), 6.17 (s. 1H), 4.04 (m, 2 H), 3.54 (m, 1 H), 
2.47 (m, 2H),1.40(s.9H) ppm. 

C. 4-f5-Amino-1HHndol^vlV3.6^ihvdro-2HHDvridine'1-carboxvlic acid tert-butvl 

ester 



15 




To a solution of 400 mL dioxane, 300 mL ethanol, and 200 mL distilled water was 
added ten grams of 4-(5-Nitro-1Hnndol-3-yl)-3,6-dihydro-2H-pyridine-1-carboxylic acid tert- 
butyl ester. To this was added 8.13 g (146 mmol) powdered iron (0) and 6.23 g (116 mmol) 
ammonium chloride. The reaction was heated to 70° C under nitrogen with the iron eventually 

20 becoming a conglomerate around the magnetic stir bar. After three hours, the reaction was 
removed from the heating source allowed to cool to room temperature and filtered. The 
filtrate was evaporated under reduced pressure. The aqueous residue was partitioned with 
ethyl acetate, dried over magnesium sulfate and filtered. Evaporation of the filtrate afforded 
the title compound as a tan glassy foam which darkens upon exposure to air. CieHzjNaC^: 

25 8.57 g (27.3 mmol, 94%): MS 214.1 (M-Boc*H+); TLC R,: 0118 (40% Ethyl acetate : hexanes); 
13 C NMR (Dg-DMSO) 6 154.6, 142.5, 131.3, 126.1, 123.4, 115.4, 114.9. 112.6, 112.5, 104.2, 
79.3, 44.0, 43.8, 41.5, 28.8, 28.3 ppm; *H NMR (D 6 -DMSO) 6 10.71(s, 1H). 7.24 (s, 1H), 7.09 
(d, J = 8.4 Hz, 1H), 7.04 (s, 1 H), 6.53 (d, J = 8.4 Hz, 1 H), 6.00 (s, 1H), 4.54 (s. 2H), 4.54 (m, 
2 H), 4.05 (m, 2 H). 3.56 (m, 2 H), 2.51 (m. 2 H), 1 1 .45 (s, 9 H) ppm. 
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D. 4-f5-(5-Bromo-4-p-toMamino-pwim^ 
2H-pyridine-1-carboxv1ic acid tert-butyl ester 




2.32 g (7.77 mmol) (5-Bromo-2-chloro-pyrimidin-4-yl>-p-tolyl-amine was taken into 
5 21 .0 mL dioxane with 2.92 g (2.92 mmol) 4-(5-Amino-1 H-indol-3-yl)-3,6-dihydro-2H-pyridine-1- 
carboxylic acid tert-butyl ester and 1.30 mL (9.32 mmol) triethyl amine. The reaction was 
heated to 100° C for sixteen hours. The reaction was allowed to cool to room temperature, 
and the dioxane was removed under reduced pressure. The brown residue was taken into 
ethyl acetate and 1 N sodium hydroxide mixture. Aqueous work-up gave approximately 3 g 

10 brown tar. This brown tar was purified to give 2.43 g (4.21 mmol, 54%) white solid. 
C29H 31 BrN 6 0 2 : MS: 575.0/577.0 (MH+); 1 H NMR (D 6 -DMSO) 6 11.00 (s, 1 H), 9.01 (s, 1 H), 
8.28 (s, 1 H), 8.13 (s, 1 H) f 7.93 (s f 1 H), 7.53 (d. J = 8.3 Hz, 2 H), 7.35 (s. 1 H), 7.34 (d f J = 
8.8 Hz, 1 H), 7.19 (d, J = 8.8 Hz, 1 H). 7.02 (d, J = 8.3 Hz, 2 H), 5.93 (s ( 1 H), 3.89 (m, 2 H), 
3.50 (m, 2 H). 3.14 (m, 2 H), 2.21 (s, 3 H), 1.39 (s, 9 H) ppm; TLC R f 0.32 (40% ethyl acetate 

15 in hexanes). 

E. 5-Bromo-N 2 -r3-n .2.3.6-tetrahvdro-pvridin-4-vl^1 H-indol-5-vl1-N 4 -p-tolvl- 
pwimidine-2.4-diamine 




To a stirred solution of 4-[5-(5-Bromo^i>-tolylaminoi)yrimidin-2-ylamino)-1H-indol-3- 
20 yl]-3 f 6-dihydro-2H-pyridine-1-carboxyIic add tert-butyl ester (0.1 g, 0.174 mmol) and methanol 
(3 mL) cooled to 0° C under nitrogen was added HCI in dioxane (0.2 mL of a 4 M solution). 
The cooling bath was removed and the reaction was allowed to stir for 6 hours. The mixture 
was concentrated under reduced pressure and the resultant residue was triturated with 
dichloromethane. The solid was filtered, washed with dichloromethane and dried to give 5- 
25 Bromo-N2-[3-(1 ,2,3,6-tetrahydro-pyridin-4-yl)-1 H-indol-5-yl]-N 4 -p-tolyl-pyrimidine-2,4-diamine 
hydrochloride salt (0.076 g, 85%) as a white solid: C^H^BrNs. MS: 475.0/477.0 (MH+); 1 H 
NMR (D 6 -DMSO) 6 10.98 (s. 1 H). 9.01 (s, 1 H), 8.28 (s, 1 H), 8.12 (s, 1 H), 7.89 (s, 1 H), 7.50 
- 7.58 (m, 3 H), 7.41 (d. J = 8.7 Hz, 1 H), 7.29 (s, 1 H), 7.18 (d, J = 8 J Hz, 1 H), 7.03 (d, J = 
8.3 Hz, 2 H), 6.02 (s. 1 H), 4.03 (m, 2 H), 2.47 (m. 2 H), 2.35 (m. 2 H), 2.23 (s t 3 H) ppm. 
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Example 2 

5-Bromo-N 4 -pyfidin-?-vl-N2-f3-ri ? .3 fi-tet rahvdrn-nvririin.4-vn.i H-indnl-S-vn. 
Pvrimidine-2.4-diamine 

A- (5-Bromo-2-<^loro-ovrim idin-4-v»VDvridin-2-vl-amine 




The title compound was prepared from 2-aminopyridine in a 10% yield as a yellow 
solid in a manner similar to Example 1A. CgHeBrCIN* GC/MS: ret. time = 4.19 min. m/z 
284/286/288. 205/207. 169. 78; 'H NMR (D^DMSO) 6 9.06 (bs. 1 H). 8.57 (s. 1 H). 8.38 (d. J 
= 4.6 Hz, 1 H), 7.93-7.86 (m. 2 H). 7.20 (dd, J = 4.6, 6.2 Hz. 1 H) ppm. 

B " 5-Bromo-N 4 -pyri din-2-yl- N 2 - f3 - ( 1 2 .3.6-tetr a hvrirn-pv ri din-4-vl\.1 H-indnUS-yn. 
PVrimidine-2.4-diamine 




The title compound was made in a manner similar to Examples 1D and 1E. The 
compound was isolated as its HCI salt in a 29% yield as a yellow solid. C^BrN, MS- 
462.1/464.1 (MH+). 'H NMR (CD,OD) 6 8.37 (s. 1 H). 8.2 - 7.8 (m. 4 H). 7.53 (m. 2 H). 7.29 
(m. 2 H). 6.18 (bs. 1 H). 4.93 - 4.80 (m. 2 H). 3.87 - 3.48 (m. 2 H). 3.00 - 2.80 (m. 2 H) ppm. 

Example 3 

5-Bromo-N^pyridin-2-ylmeth^ 
Pvrimidine-2.4-diamine 

(5-Bromo-2-chloro-PVrimidin ^Wovririin.7.y| m ethvl-aminfi 

jx: 



The title compound was made in 82% yield as a yellow oil that solidifies on standing. 
C 10 H a BrCIN 4 . GC/MS ret. time = 4.67 min. m/z 298/300/302. 219/221. 107. *H NMR (CDCI 3 ) 
6 8.64 (d. J = 4.7 Hz, 1 H). 8.19 (s. 1 H). 7.78 (t. J = 7.8 Hz. 1 H). 7.41 - 7.29 (m. 3H). 4 82 (d 
25 J = 4.7Hz, 2 H) ppm. 
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B - 5-Bromo-N*-pYridin-2-ylmet hvl-N 2 -r3-(12.3.6-tetrahvdro-pvridin^-vlV1H-indol- 
5-vfl-pyrimidine-2.4-diamine 




The title compound was made in a manner similar to Example 1D and 1E in 14% yield 
5 isolated as a free based white solid. C 23 H 22 BrN 7 . MS: 447.0/449.0 (MH+), 1 H NMR (D a - 
DMSO) 6 10.85 (s. 1 H). 8.91 (s, 1 H), 8.50 (s. 1 H). 8.01-8.00 (iti, 2 H), 7.68 (t. J = 6.4 Hz, 1 
H). 7.42 (t, J = 5.7 Hz. 1 H). 7.28 - 7.20 (m. 4 H). 7.09 (d, J = 8.3 Hz, 1 H). 6.07 (s. 1 H). 4.70 
(d, J = 5.7Hz, 2 H), 3.40 - 3.30 (m. 2 H), 2.90 - 2.87 (m. 2 H). 2.50 - 2.40 (m, 2 H) ppm. 

Example 4 

10 ^-Benryl-5-bromo-N 2 -f3-( 1 .2.3.6-tetrahvrtm- nvridin-4-vlH H-indol-S-vn-ovrimiriing- 

2.4-diamine 

A Benzvl-r5-br omo-2-chloro-pvrimidin-4-v»-aminR 



xc 




The title compound was synthesized in a manner similar to Example 1A. It was 
15 isolated in an 85% yield as a yellow solid. CHsBrCINj. MS 296.1/298.0 (MH+). 'H NMR 
(CDCI 3 ) 6 8.19 (s, 1 H), 7.45 - 7.30 (m, 5 H), 5.85 (bs, 1 H), 4.74 (d. J = 5.6 Hz, 2 H) ppm. 

B - 4-f5-(4-Ben2vlamino-S-bro mo-Dwimidin-2-vlaminoV1H-indol-3-vll-3.6-dihyHrn- 
2H-ovridine-1 -carboxvlic acid tert-buM ester 




N N N 




20 The title compound was made in a manner similar to Example 1D. It was isolated in a 

65% yield after chromatography (30% EtOAc in hexanes) as a white solid. C^BrNeOz. 
MS: 575.0/576.8 (MH+). 'H NMR (D«-DMSO) 0 10.95 (s, 1 H), 8.92 (s, 1 H), 8.14 (s. 1 H), 
7.96 (s. 1 H). 7.48-7.14 (m. 9 H). 6.02 (s, 1 H). 4.61 (d. J = 6.2 Hz, 2 H), 4.01-3.98 (m. 2 H), 
3.51-3.48 (m. 2 H), 2.47-2.45 (m. 2 H), 1.38 (s, 9H) ppm. 
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C. N 4 -Benzyl-5-bromo-N2-f3-(1 l.3.6-tetrahvdro-pyridin-4-vil1 H-indol-5-vll- 
pyrimidine-2.4-diamine 



5 pyrimidin-2-yiamino)-1H-indo^3^ acid tert-butyl ester 

into 5.00 mL dichloromethane and cooling to 0° C. To this was added 10.0 mL Trifluoroacetic 
acid. The red solution was allowed to slowly warm to room temperature and stir under N2 for 
two hours. 5.00 mL ethyl acetate was added. Filtration of the resulting precipitate gave the 
title compound as a white solid. C^HzjBrNe. MS: 475.0/476.8 (MH+). 1 H NMR (C0 3 OD) 5 
10 1 1.05 (s, 1 H), 7.88 (s, 1 H). 7.81 (s, 1 H), 7.49 (s, 1 H), 7.45 (d, J = 8.7Hz, 1 H), 7.36-7.13 (m. 
8 H), 6.15 (bs, 1 H), 4.64 (bs, 2 H), 3.90-3.80 (bs, 2 H), 3.49-3.43 (bs, 2 H). 2.85-2.83 (bs, 2H) 
ppm.. 



The title compound was made in a manner similar to Example 1A. It was isolated as 
an orange solid in a nearly quantitative yield. C^HnBrCINa. MS: 312.1/314.1 (MH+). 1 H 
20 NMR (CDCI 3 ) 5 8.11 <s, 1 H). 7.37 - 7.14 (m, 5 H), 5.71 (d, J = 7 A Hz, 1 H), 5.35 (dt, J = 7 A, 
6.7 Hz, 1 H). 1 .60 (d, J = 6.7 Hz, 3 H) ppm. 




The title compound was synthesized by dissolving 4-[5-(4-Benzytamino-5-bromo- 



Exampie 5 

5-Bromo-N4-( 1 R-phenvl-ethvl VN2-f3-( 1 .2.3.6-tetrahvdro-ovridin-4-vl)-1 H-indol-5-vn- 
15 pyrimidine-2.4-diamine 

A. (5-Bromo-2-chloro-pyrimidin-4-vlW1R-phenvl-ethvl)-amlne 
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15 
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B. 5-Bromo-N4-(1 R-phenvl-ethvi>-N243-(1 .2.3.6-tetrahydro-pyridin-4-vll1 H- 
indol-5-vi1-pyrimidine-2.4rdiamine 




The title compound was made in a manner similar to Example 1D and deprotected 
similarly to Example 4C to give the desired material as its TFA salt in a 18% yield (tan solid). 
CasH^rNe. MS 489.0/491.1 (MH+); 1 H NMR (D e -DMSO) 6 11.37 (s, 1 H), 8.91 (s, 1 H), 8.11 
(s, 1 H), 7.94 (s, 1 H). 7.57 (s, 1 H), 7.40 (d, J = 8.8 Hz, 1 H), 7.30 - 7.22 (m, 7 H), 6.12 (s. 1 
H), 4.06 (bs, 1 H), 3.77 - 3.75 (bs, 2 H), 3.38-3.36 (bs, 2 H). 2.76-2.75 (bs t 2 H), 1.57 (d, J = 
6.8 Hz, 3 H) ppm. 

Example 6 

5-Bromo>N 4 -(1fac-phenvl-ethvlVN 2 -f3-(1 .2.3.6-tetrahvdro-pyridin-4-vl)-1 H-indol-5-vll- 
pvrimidine-2.4-diamine 

A. (5-Bromo-2-chloro-pvrimidin^4-vlW1rac-phenvl-ethvlVamine 

.Br 




The title compound was made in a manner similar to Example 1A. It was isolated as 
an orange solid in nearly quantitative yield. CuHnBrCINa. MS: 312.1/314.1 (MH+). 1 H NMR 
(CDCI 3 ) 6 8.11 (s, 1 H), 7.37 - 7.14 (m, 5 H), 5.71 (d, J = 7.4 Hz, 1 H), 5.35 (dt, J = 7.4, 6.7 
Hz, 1 H), 1.60 (d, J = 6.7Hz, 3 H) ppm 

B. 5-Bromo-N4-( 1 rac-phenvl-ethvt)-N2-r3-(1 .2.3.6-tetrahvdro-pyridin-4-vl)-1 H- 
indd-5-vl]-pvrimidine-2.4-diamine 
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The title compound was made in a manner similar to Example 1D and deprotected 
similarly to Example 4C to give the desired material as its TFA salt in a 27% yield (tan solid). 
CzsH^BrNs. MS 489.0/491.1 (MH+); 'H NMR (d 8 -DMSO) .511.37 (s, 1 H). 8.91 (s. 1 H). 8.11 
(s, 1 H). 7.94 (s. 1 H), 7.57 (s. 1 H). 7.40 (d, J = 8.8 Hz, 1 H), 7.30 - 7.22 (m. 7 H). 6.12 (s. 1 
H). 4.06 (bs, 1 H), 3.77 - 3.75 (bs, 2 H). 3.38-3.36 (bs, 2 H), 2.76-2.75 (bs, 2 H), 1.57 (d, J = 
©\8Hz,3H)ppm. 

Example 7 

5-Bromo-N4-(1 S-phenvt-ethvn-N2-r3.f i .2.3.6-tetrahvdro-pvridin-4-vn-l H-indol-5-vll- 
PVrimidine-2.4-diamine 

A (5-Bromo-2-chloro-ovrimid in-4-vlWMS-nhenvl-ethvtVamine 

,Br 



CI 



XX 




The title compound was made in a manner similar to Example 1A. It was isolated as 
an yellow solid in a 84% yield. C 12 H n BrCIN 3 . MS: 312.1/314.1 (MH+). 'H NMR (CDCI 3 ) d 
8.11 (s. 1 H). 7.37 - 7.14 (m, 5 H), 5.71 (d. J * 7.4 Hz. 1 H). 5.35 (dt. J = 7.4, 6.7 Hz, 1 H), 
1.60(d.J = 6.7Hz.3H)ppm 

B - 5-Brcfflo-N4-(1S-phenvl-eth^V-N2-f3-f1.2.3fi-tet ^ hvdro-ovridin-4-vlV1H- 
ind0l-5-vfl-Dvrimidine-2.4-diamine 




The title compound was made in a manner similar to Example 1D and deprotected 
similarly to Example 4C to give the desired material as its TFA salt in a 15% yield (tan solid). 
CaHasBrNe. MS 489.0/491.1 (MH+); 'H NMR (de-DMSO) 011.37 (s, 1 H), 8.91 (s. 1 H), 8.11 
(s. 1 H). 7.94 (s. 1 H). 7.57 (s. 1 H). 7.40 (d. J = 8.8 Hz, 1 H). 7.30 - 7.22 (m. 7 H), 6.12 (s, 1 
H). 4.06 (bs. 1 H). 3.77 - 3.75 (bs, 2 H), 3.38-3.36 (bs. 2 H). 2.76-2.75 (bs. 2 H). 1.57 (d. J = 
6.8 Hz. 3 H)ppm. 
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Examolftfi 

4-({5-Br 0 mo. ? . fM 1 7 ^tetrahyriro-pyrinin^-vlMH-inHn,-^ ^ 
ylaminol-m ethvlVbenyftnBsulfonamidft 




b 



The trtle compound was made in a manner similar to Exampie 1 A. II was isolated in a 
30/o ^eld as a white soiid which fell out of solution upon work-up. C.H.BrC.N.O.S. MS 
375/377/378<MH + >. H NMR (d 6 -DMSO) 6 8.26 (s, 1 H), 7.74 (d, J = 8.6 Hz, 2 H), 7 42(d jl 
8.6 Hz, 2 H). 4.59 (s, 2 H) PP m. 1 ' 

10 * 4-({5-Bromo-?-f.V1 ^^h^ p^ ^^^,^,,^ ^ 

pynmid.n-4-Yla mino|-methvlVben 7R np R „if rt n am iH 0 




The trtle compound was made in a manner similar to Example 10 and deprotected 

TZ , ^ " iS0 ' ated 38 itS free «~ a «« «*"» chromatography 
93:7 0.7 CHC^CH^OH) as a brown solid in a 2% yield. ^BrN^ MS 
554.1/556.0 (MH+ , H NMR (CD 3 OD) p ( C0 3 OD, 6 7.89 (, 1 H). 7.68 (d. , = 83 Hz 2 £ 
7-31 (d. J = 8.3 Hz, 2 H). 7.26-7.22 (m. 2 H). 7.16-7.10 (m. 2H). 6.69 (d. J = 8.7 Hz, 1 H) 6 16 
(bs. 1 H), 4.61 (bs, 2 H), 3.59-3.57 (bs, 2 H), 3.30 - 3.21 (bs, 2 H). 2.55 - 2.53 (bs, 2 H) ppm 
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Example 9 

5-Bromo-N 2 -f3-(1.2.3.64etrah^ 
benzyl Vpyrimidine^^-diamine 




5 To a stirred solution of 5-bromo-2,4-dichloropyrimidine (0.222 g, 0.98 mmol) in THF (3 

ml_) under nitrogen was added triethylamine (0.42 mL, 3 mmol) followed by dropwise addition 
of p-trifluoromethylbenzyl amine (0.175 g,1 mmol). After three hours the THF was removed 
under reduced pressure. To the resulting residue was added dioxane (1 mL) followed by 4-(5- 
Amino-1H-indol-3-yl)-3 t 6-dihydro-2Hi>yridine-lK»rboxylic acid tert-butyl ester (0.345 g 1.1 

10 mmol). The mixture was stirred under nitrogen and then heated to 1 10° C for sixteen hours. 
The reaction was cooled and was then dissolved in a solution of 5% . methanol- 
dichloromethane and extracted with 1 N NaOH. The organic and aqueous layers were 
separated and the aqueous layer was further extracted with additional 5% methanol- 
dichloromethane. The organic layers were combined, washed with brine, dried over 

15 magnesium sulfate, filtered and evaporated under reduced pressure. The resulting residue 
was purified by silica gel chromotography (30% ethyl acetate in hexanes) to give 4-{5-[5- 
Bromo-4-(4-trifluoromethyl-benzylamino)-^^ 

pyridine-1-carboxylic acid tert-butyl ester (150 mg, 23%): (MS: 642.9/644.73 MH+). This 
material was then taken directly to the next reaction. To a stirred solution of 4-{5-[5-Bromo-4- 

20 (4-trifluoromethyl-benzylamino)-pyrimidin-2-ylamino]-1 H-indol-3-yl}-3,6-dihydro-2H-pyridine-1 - 
carboxylic acid tert-butyl ester (0.15 g) in dichloromethane (2 mL) at 0° C under nitrogen was 
added trifluoroacetic acid (4 mL). The cooling bath was removed and the reaction mixture 
was stirred for four hours. The reaction was concentrated under reduced pressure. To the 
resulting residue was added ethyl acetate (2 mL) followed by concentrating to an oily residue. 

25 The ethyl acetate concentration sequence was repeated three times. The resulting residue 
was suspended in ethyl acetate follow by addition of diethyl ether to precipitate 5-Bromo-N2- 
[3-{1 ,2,3,6-tetrahydro-pyridin-4-yi)-1 H-indol-5-yl]-N 4 -(4-trifIuoromethyl-benzyl)-pyrimidine-2,4- 
diamine trfluoroacetate salt (0.129 g, 86%) as a white solid: C^H^BrFaNe. MS: 542.9/544.7 
(MH+). 1 H NMR (De-DMSO) 6 11.31 (s, 1 H), 8.82 (s, 2 H), 8.08 (s, 1 H), 7.88 (s, 1 H), 7.53 

30 (s, 3 H). 7.36 (s, 2 H), 7.28 (d, J = 8.3 Hz, 1 H). 7.16 (d, J = 8.3 Hz, 1 H), , 6.05 (bs, 1 H) f 4.58 
(s, 2 H), 3.75-3.65 (bs, 2 H), 3.35-3.25 (bs. 2 H), 2.70-2.60 (bs, 2 H) ppm 
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Example 10 
5-Bromo-Ny4-methoxy-ben^^ 
pyrimidine-2.4-diamine 

a! 



? 



The title compound was synthesized according to the procedure of Example 9. It was 
isolated in a 21% yield as a white solid TFA salt. C^Br^O. MS: 505.0/506.8 (MH+); 1 H 
NMR (De-DMSO) 6 11.33 (s, 1 H), 8.84 (s, 2 H). 8.06 (s. 1 H). 7.95 <s. 1 H), 7.53 (s, 1 H), 7.35 
(d. J = 7.9 Hz, 1 H), 7.23 (d, J = 7.9 Hz. 1 H), 7.10 (s. 2 H), 6.74 (s. 1 H). 6.73 (s. 1 H). 6.06 (s. 
1 H). 4.26 (s. 2 H). 3.69 (s. 2 H). 3.66 (s, 3 H). 3.30 (s, 2 H), 2.68 (s. 2 H) ppm. 

Example 1 1 

5-Bromo-N 4 -(4-fluoro-benzvl>-N 2 -f3-/1 .2.3 fi-tetrah y dro-ovridin-4-vl^i H-indot-S-vn. 
pyrimidine-2,4-diamine 




The tiUe compound was synthesized according to the procedure of Example 9. It was 
15 isolated in a 12% overall yield as an off-white TFA salt. C^H^rFN* MS: 492.9/494.9 
(MH+); 'H NMR (D«-DMSO) 6 11.26 (s. 1 H). 8.78 (s. 2 H). 8.03 (s. 1 H). 7.95 (s. 1 H), 7.51 
(s. 1 H). 7.31-7.23 (m, 3 H), 7.02 (s, 2 H). 6.05 (s, 1 H). 4.50 (s. 2 H). 3.70 (s. 2 H), 3.29 (s 2 
H).2.68(s.2H)ppm. 



Example 12 

5-Bromo-N 4 -{3-flUoro-henzv»-N 2 -f3-/1 ?,a,ft -tetrahvdro^vridin-4-vlV1 H-indol-5-yl]- 
pyrimidine-2 4-diflnriin^ 
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The title compound was synthesized in a manner similar to Example 9 in a 20% yield. 
It was isolated as an off-white solid TFA salt. Ca^BrFN* MS: 492.9/494.9 (MH+); % H 
NMR (D 6 -DMSO) 6 11.33 (s, 1 H), 8.66 (s, 2 h), 8.40-8.20 (bs. 1 H), 8.11 (s, 1 H) f 7.98 (s, 1 
H). 7.57 (s, 1 H), 7.33-7.30 (m, 3 H), 7.10-7.07 (m. 3 H), 6.11 (s, 1 H), 4.60 (d, J = 5.6 Hz, 2 
5 H), 3.77 (s, 2 H). 3.37 (s, 2 H), 2.73 (s. 2 H) ppm. 

Example 13 

5-Bromo-N 4 -naphthalen-1 -vlmethvl-N 2 -f3-(1 .2.3.6-tetrahvdro-pyridin-4-vll1 H-indol-5- 
vn-pvrimidine-2 t 4-diamine 




10 The title compound was made in a manner described in Example 9 in a 16% yield. 

The isolated TFA salt was characterized as an off-white solid. CajH^BrNe- MS: 525.1/527.1 
(MH+); 'H NMR (De-DMSO) 6 1 1.21 (s f 1 H) t 8.76 (s, 2 H), 8.15 (d t J = 9.2 Hz, 1 H), 8.06 (s. 1 
H), 7.93 (d, J = 8.0 Hz, 1 H). 7.89 (s f 1 H), 7.79 <d. J = 7.8 Hz, 1 H), 7.54-7.46 (m, 3 H), 7.34 
(s, 1 H), 7.28 (s, 1 H), 7.14 (d, J = 8.4 Hz, 1 H), 6.98 (bs, 1 H), 6.02 (s t 1 H), 5.04 (s, 2 H), 
1 5 3.67 (s, 2 H), 3.28 (s, 2 H). 2.65 (s, 2 H) ppm. 

Example 14 
5-Bromo-N 4 -(4-fluoro-3-trifluoromefo^^ 
1 H-indol-5-vfl-Pvrimidine-2.4-diamine 




F. 



20 The title compound was made in a manner described in Example 9 in a 12% overall 

yield. The isolated TFA salt was characterized as an off-white solid. C25H2iBrF 4 N 6 . MS: 
560.8/562.4 (MH+); 1 H NMR (D 6 -DMSO) 011.31 (s, 1 H), 8.87 (s, 2 H). 8.24 (bs. 1 H), 8.11 (s, 
1 H), 8.01 (s, 1 H), 7.72 (s. 1 H), 7.56 (s, 2 H), 7.36-7.29 (m, 3 H), 6.18 (s, 1 H), 4.62 (d t J = 
5.6 Hz, 2 H), 3.79 (s, 2 H) t 3.39 (s, 2 H), 2.74 (s, 2 H) ppm. 
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10 



Example -is 
5-Bromo-N V3-fluoro.S-trifl, . oromft.hy i.h*,, 
1H-indo|.5-vn-PvrimirtinA.9 i ^ ; ,^ inr 




^«* T ^«r.^;;r h,,%M,fc,, * 4 "* < - 

Example 1R 



15 




examples, was charactenzed as an off-while solid isolated as its TFA sail C«H BrMn 

^.;:::^;r 2Hlt79fe2H ^- ,5fe,H, ' 4ji7(s ' 2H ''-'-"'- 
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Example 17 

5-BromchN 4 -(3.4-difluora-benzvl>-N 2 -r3-( 1 .2.3.6-tetrahvdro-pyridin-4-vn-1 H-indol-5-vll- 
pyrimidine-2.4-diamine 




5 The title compound was synthesized in a 19% overall yield in a manner described in 

Example 9. It was characterized as an off-white solid isolated as its TFA salt. C 2 4H 2 iBrF2N 6 : 
510.9/513 .0 (MH+); 1 H NMR (D 6 -DMSO) 6 11.26 (s t 1 H), 8.87 (bs, 2 H), 8.09 (s. 2 H), 8.00 
(s, 1 H) f 7.56 (s f 1H), 7.33 (m f 3 H), 7.10 (s, 1 H), 6.11 (s. 1 H), 4.54 (s. 2 H), 3.78 (s, 2 H), 
3.35 (s, 2 H), 2.74 (s, 2 H) ppm. 
10 Example 18 

5-Bromo-N 2 43-(1.2.3,6-tetrah^ 
benzyl Vpvrimidine-2.4-diamine 




The title compound was synthesized in a 8% ovrall yield in a manner described in 
15 Example 9. It was characterized as an off-white solid isolated as its TFA salt. 
CasHsaBrFaNeO. 559.0/561.0 (MH+); 1 H NMR (Dq-DMSO) 6 11.28 (s, 1 H), 8.81 (bs, 2 H), 
8.08 (s, 1 H), 8.01 (s. 1 H). 7.55 (s, 1 H), 7.50 (bs. 1 H), 7.40-7.21 (m, 6 H), 6.10 (s, 1 H), 4.63 
(s, 2 H) t 3.77 (s. 2 H), 3.37 (s, 2 H), 2.73 (s. 2 H) ppm. 
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Exampie 19 

5-Bromo-N 4 -(4^hloro-benz^^ 
Pvrimidine-2.4-diamine 




The title compound was synthesized in a 20% overall yield in a manner described in 
Example 9 from 4-chlorobenzyl amine. It was characterized as an off-white solid isolated as 
itsTFAsalt. C^HaBrCINe. MS: 508.9/510.9/513.0 (MH+); 1 H NMR (D fl -DMSO) 6 11.27 (s, 1 
H), 8.85 (bs, 2 H). 8.09 (s, 1 H), 7.98 (s. 1 H), 7.56 (s, 1 H), 7.32-7.29 (m f 6 H), 6.10 (s, 1 H), 
4.55 (s, 2 H), 3.77 (s, 2 H). 3.36 (s, 2 H). 2.74 (s, 2 H) ppm. 

Example 20 

S-Bromo-NyS-fl^^.e-tetrahv 
pyrimidine-2.4^diamine 




The title compound was synthesized in a 12% overall yield in a manner described in 
Example 9 from 2-methylaminothiophene. It was characterized as an off-white solid isolated 
as its TFA salt. QaH^BrNeS. MS: 481.0/483.0 (MH+); 1 H NMR (D 6 -DMSO) 5 11.24 (s, 1 H), 
8.77 (s, 2 H), 8.04 (s, 2 H). 7.49 (s, 1 H), 7.32 (s, 3 H), 6.87 (m, 2 H), 6.05 (s, 1 H), 4.71 (s, 2 
H), 3.69 (s, 2 H). 3.29 (s, 2 H), 2.67 (s, 2 H) ppm. J 
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Example 21 

5-Bromo-N4-furan-2-vtmethvi-N2-f3-( 1 .2.3.6-tetrahvdro-pyridin-4-vl)-1 H-indol-5-vll- 
pyrimidine-2.4-diamine 




5 The title compound was made in a manner similar to Example 9. It was isolated in a 

1% yield as an off-white solid characterized as its free base. C22H 2 iBrN 6 0. MS: 465.1/467.1 
(MH+) 

Example 22 
S-Bromo-N^-methvt-benzviy^^ 
10 pyrimidine-2.4-diamine 





CzsHjsBrNa. 

Example 23 

S-Bromo-l^-O-methvl-benzvlVN^fa-M .2.3.6-tetrahvdro-pvridin-4-vl 11 H-indol-5-vlJ- 
15 pyrimidine-2.4-diamine 



N N N 





C 2 5H 25 BrN 6 . 
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Example24 

5-Bromo-Ny4-methvl-ber^ 
pyrimidine-2,4-diamine 




5 C^H^BrNg. 

Example 25 

5-Bromo-N 4 -(2-fluoro-benz ^ 
pyrimidine-2.4-diamine 




10 C 24 H22BrFN 6 . 

Example 26 

N^Biphenvl^-vlmethd- ^ 
pyrimidine^-diamine 




15 CaoH^BrNe. 
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Example 27 

N 4 -Biphenvl-3-vfmeth^ 
pyrimidiner2.4-diamine 




5 CaoHz/BrNe. 

Example 28 

5-Bromo-N 4 -(2-methoxv-benzv1lN 2 -f3-( 1 .2,3.6-tetrahvdro-pyridin-4-vi V1 H-indol-5-vll- 
avrimidine-2.4-<liamine 




10 C^HzsBrNeO. 

Example 29 

5-Bromo-N 4 -(3HTiethoxv-benzv1VN 2 >f3^1 .2.3,6-tetrahvdro-pyridin»4-v<V1 H-indol-5-vn- 
pvrimidine>2.4-d?amine 




15 C^HzsBrNeO. 
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Example 30 

3-((5-Bromo-2-f3-( 1 .2.3.64etrahvdro-pyridin-4-vlH H-indol-5-v1amino1-pvrimidin-4- 
viamino>-methvl)-N-methvl-benzamide 



M o 



5 CzeHaeBrNrO. 

Example 31 

5-Bromo-N 4 -f2-chloro-benzvl)-N 2 -f3-f 1 .2.3.6-tetrahvdro-pyriditv4-vlH H-indol-5-vll- 
pyrimidine-2.4-diamine 

.x.X. 



N N N a 





10 C 2 4H22BrCIN 6 . 

Example 32 

5-Bromo-N 4 -phenethvl-N 2 -r3-( 1 .2.3.6-tetrahvdro-pyridin-4-vl)-1 H-indol-5-vil-pvrimidine- 
2.4-diamine 

A. (5-Bromo-2-chloro-pvrimidin-4-vlVphenethvl-amine 



XX* 




15 

A 5.00 g (22.0 mmol) sample of 5-bromo-2,4-dichloropyrimidine was taken into 40.0 
mL tetrahydrofuran with 7.80 mL (44.8 mmol) diisopropylethylamine. 3.53 g (22.4 mmol) 
phenethyl amine was added drop-wise with a white precipitate noted upon addition. After 
addition mLetion, the reaction mixture was allowed to stir at ambient temperature under 
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25 



nitrogen for three hours. The volatiles were removed under reduced pressure, and the 
resulting residue was partitioned between 1 N sodium hydroxide and ethyl acetate. Aqueous 
work-up afforded the title compound as 5.93 g (19.0 mmol, 95%) of a pale yellow, oily solid. 
dzH^BrCINa: GC/MS: ret. Time: 4.77 min.: m/z 311/313/315, 220/222/224, 104; 1 H NMR 
(CDCI 3 ) 6 8.09 (s, 1 H), 7.34 - 7.30 (m, 2 H), 7.28 - 7.18 (m, 3 H) f 5.53 (bs, 1 H), 3.75 (t, J = 
6.4 Hz, 2 H). 2.92 (t, J = 6.4 Hz, 2 H) ppm. 

B. 4-f5-(5-Bromo-4-phenethvlamino-pvrimidin-2-vlamino)-1 H-indol-3-vfl-3.6- 
dihvdro-2H-pvridine-1-carboxvlic acid tert-butvl ester 




The title compound was made in a 35% yield in a manner similar to Example 1 D using 
(5:brdmo-2-chloro-pyrimidin-4-yl)-phenethyl-amine. C3oH33BrN 6 0 2 : MS 589.1/591.1 (MH+); 
'H NMR (D 6 -DMSO): 6 11.00 (s, 1 H), 8.92 (s, 1 H). 7.94 (s, 1 H) f 7.40 (d, J = 8 A Hz, 1 H), 
7.34 (s, 1 H). 7.22 (d, J = 8.4 Hz, 1 «), 7.18 - 7.07 (m. 6 H), 6.90 (m, 1 H), 6.02 (s, 1 H), 3.98 
(m, 2 H). 3.56 (m. 2 H). 3.45 (m f 2 H). 2.76 (t, J = 7.6 Hz, 2 H), 2.42 (m, 2 H), 1.38 (s, 9 H) 
ppm. 

C. 5-Bromo-N4-phenethvl-N2-r3-( 1 .2.3.6-tetrahydro-pwidin-4-vl)-1 H-indol-5-vll- 
pvrimidine-2.4»diamine 




832 mg (1.70 mmol) 4-[5-(5-Bromo-4-phenethylamino-pyrimidin-2-ylamino)-1H-indol- 
3-yl]-3 f 6-dihydro-2H-pyridine-1-carboxylic acid tert-butyl ester was taken into 2.00 mL 
dichloromethane and cooled to 0° C. 4.00 mL trifluoroacetic acid was slowly added. The red 
reaction mixture was allowed to stir under nitrogen and slowly warm to ambient temperature 
over three hours. The volatiles were removed under reduced pressure. Ethyl acetate was 
added and evaporated an additional three times until a nearly clear yellow oil remained. Ethyl 
acetate was added (app. 1 mL) and stirred. Diethyl ether was added until a white precipitate 
was noted. Filtration of this precipitate afforded 716 mg of the title compound isolated as its 
Trifluoroacetate salt. CssHzsBrNe: MS: 489.1/491.1 (MH+); *H NMR (D 6 -DMSO): 6 11.45 (s, 
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10 



15 



1 H), 10.32 (s. 1 H). 8.92 (s. 1 H), 8.31 (s. 1 H). 8.16 (s. 1 H). 7.91 <s. 1 H). 7.57 (s. 1 H). 7.40 
(d. J = 8.3 Hz, 1 H). 7.27 (d. J = 8.3 Hz, 1 H). 7.11 - 6.90 (m, 5 H). 6.19 (bs. 1 H). 3.68 (m. 2 
H), 3.46 (m. 2 H). 3.24 (m, 2 H). 2.71 - 2.66 (m, 4 H) ppm. 

Example 33 
5-Bromo-NV2- P wirtir^-vt-^^ 
PVrimidine-2.4-diamine 

A - (5-Bromo-2-chloro-Dvrimirii n-4-ylW2-p Y ririin-2-vl-ethvl)-afTiihA 

The title compound was made in a manner similar to Example 32A. It was isolated in 
an 83% yield as a tan solid. C 1t H 10 BrCIN 4 . MS 313.0/315.0/317.0 (MH+); 'H NMR (D 6 - 
DMSO) 6 8.53 (d, J = 4.9 Hz, 1 H). 8.26 (s. 1 H). 7.92 (t. J = 5.5Hz, 1 H). 7.73 (t. J = 7.6 Hz. 
1 H), 7.30-7.23 (m. 2 H), 3.78-3.62 (m. 2 H). 3.07-3.02 (m. 2 H) ppm. 

B - 5-Bromo-N4.f2-ovridin-2-vl-p t h y |>-N2-f3-/1 R-tetrahvriro.nvridin-4-vl\.1H. 
indol-5-vn-o vrgTiidine-2.4-riiamip fl 




The UUe compound was synthesized in a manner similar to Example 32B and 
deprotected similarly to Example 21C. It was made in a 40% yield and isolated as a white 
solid, TFA salt. C^BrN,. MS: 490.0/491.8 (MH+); 'H NMR (Dg-DMSO) 5 11.41 (s. 1 H), 
8.89 (s. 2H), 8.59 (s, 1 H). 8.29-8.00 (m, 2H). 7.91 (s, 2 H), 7.56-7.50 (m, 2H). 7.38 (d. J = 8.3 
Hz, 1 H), 7.35-7.20 (m, 2 H), 6.07 (bs. 1 H), 3.98-3.72 (bs. 4 H). 3.37-3.30 (bs. 2 H). 3.10-3 00 
20 (bs, 2 H). 2.67-2.46 (bs. 2 H) ppm. 

Example 34 
5-Bromo-N 4 -(2-pyrirtin-4-vl-e^ 
pyrimidine-2.4-diamine 
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The title compound was made in a 30% yield in the same manner as Example 9 using 
4-(2-ethylamino)pyridine. It was noted to be a white solid, isolated as its TFA salt. 
C24H 2 4BrN 7 . MS: 490.0/492.0 (MH+); 1 H NMR (D r DMSO) 611.37 (s, 1 H),8.85 (s. 1H), 8.50 
(s f 2 H), 8.10 (s, 1 H), 7.94 (s, 1 H) f 7.54 (s, 1H), 7.37 (d, J = 8.7Hz, 1 H), 7.35 (bs, 1 H). 7.26 
5 (d, J = 9.1 Hz, 1 H) f 6.06 (bs, 1 H), 3.75-3.65 (bs, 2 H), 3.60-3.50 (bs, 2 H), 3.35-3.25 (bs, 2 
H), 3.00-2.90 (bs, 2 H), 2.70-2.60 (bs, 2H) ppm. 

Example 35 

5-Bromo-N^2-Pvridin-3-vl^^ 
pyrimidine-2.4-diamine 




10 

The title compound was made in a 23% overall yield starting from 3(2- 
ethylamino)pyridine, following the procedure of Example 9. The compound was noted to be 
an off-white solid isolated as its TFA salt Cz^BrN,. MS: 490.2/492.2 (MH+); *NMR (D$- 
DMSO) 6 11.37 (s, 1 H), 8.82 (s, 2H), 8.53 (s, 1 H), 8.49 (s, 1 H), 8.09 (s, 1H), 8.00 (bs, 1H) t 
15 7.97 (s, 1 H), 7.66 (bs, 1 H), 7.54 (s, 1 H), 7.39 (bs, 1 H), 7.37 (d, J = 8.8 Hz. 1 H), 7.26 (d, J = 
8.3 Hz, 1 H), 6.07 (bs. 1 H), 3.70 (s, 2 H), 3.55(s, 2 H), 3.28(s. 2 H), 2.88 (s, 2 H), 2.70-2.60 
(bs, 2 H) ppm.. 

Example 36 

5-Bromo-N 4 -f2-(3-fluoro-phenvlVethvn-N 2 -r3-(1 .2.3.6-tetrahvdro-pvridin-4-vlV1 H-indol- 
20 5-vll-pvrimidine-2.4*diamine 




The title compound was isolated in a 4% yield as a white solid according to the 
procedure of Example 9. It was isolated as its free base after purifying over silica gel (93:7:0.7 
CHa 3 :CH 3 OH:NH 4 OH). C^BrFNe. MS: 507.0/508.8 (MH+); 18 F NMR (D 6 -DMSO) 5 - 
25 114.0 ppm. *H NMR (O r DMSO) 6 10.90 (s, 1 H), 8.92 (s, 1 H), 8.08 (s, 1 H), 7.93 (s, 1 H), 
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7.41 (dd, J - 16. 8.7 Hz, 1 H), 7.32 (s, 1 H), 7.27 (s, 1 H), 7.21-7.19 (m, 2 H), 6.99-6.88 (m, 4 
H), 6.08 (s, 1 H), 3.59-3.53 (m, 2 H), 3.31 (s, 2 H) t 2.85-2.82 (m, 4 H), 2.32 (s, 2 H) ppm. 

Example 37 
5-Bromo-N 4 -(2-phenyl-cyclopropvl)-^ 
5 vtl-pyrimidine-2.4-diamine 



The title compound was synthesized in a 13% overall yield in a manner described in 
Example 1. CjeH^BrNe. 501.0/503.0 (MH+); 1 H NMR (D 6 -DMS0) 6 11.28 <s, 1 H), 8.90 (bs, 
2 H), 8.11 (s t 1 H), 7.90 (bs, 1 H), 7.86 (s f 1 H), 7.55 (s, 1 H), 7.43 (d, J = 8.1 Hz, 1 H), 7.21- 
10 7.09 (m t 6 H), 6.08 (s, 1 H) f 3.77 (s, 2 H), 3.34 (m, 3 H), 2.73 (s, 2 H), 2.25 (m, 1 H), 1.58 (m f 
1H), 1.20 (m,1H) ppm. 



5-Bromo-N 4 -(2^phenvl-cvdopropvl^ 
vn-pynmidine-2.4-diamine (homo-chiral) 



5-Bromo-N 4 -(2-phenvt-cvclopropvlVN 2 -f3-<1 .2.3.6-tetrahvdro-pyridin-4-vlM H-indol-5- 
yl1-pvrimidine-2.4-diamine (homo-chiral) 

Example 38 

5-Bromo-N 4 -f2-f4-chloro-phenv0-ethvl]-N 2 -f3-(1 .2.3.6-tetrahydro-pyridin-4-vl>-1 H-indol- 
20 5-vl1-pvrimidine-2.4-diamine 



The title compound was isolated in a 10% overall yield in a manner described by 
Example 9 from 4-chlorophenethyl amine. It was characterized as an off-white solid isolated 
as itsTFA salt. C^BrCINg. MS: 522.9/524.9/527.0 (MH+); 1 H NMR (D 6 -DMSO) 6 11.37 (s, 




Example 37A 



15 



Example 37B 




ci 
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1 H). 8.79 (s, 2 H), 8.07 (s, 1 H) t 7.93 (s, 1 H), 7.56 (s, 1 H), 7.37 (d, J = 8.8 Hz, 1 H) f 7.30 (s, 
1 H), 7.13 (bs. 2 H), 6.97 (s, 2 H), 6.06 (s, 1 H), 3.69 (s, 2 H). 3.34 (s, 2 H), 3.26 (s, 2 H), 2.67 
(m, 4 H) ppm. 

Example 39 

5-Bromo-N 2 -(3-( 1 . 2.3.6-tetrahvdro-pwidin-4-vl)-1 H-indol-5-vn-N 4 -(2-thioohen-2-yl- 
ethyl )-Dvrimidine-2.4-diamine 




The title compound was isolated in 13% overall yield in a manner described by 
Example 9 from 2-ethyfaminothiophene. It was characterized as an off-white solid isolated as 
10 its TFA salt. C^BrNeS. MS: 495.1/497.1 (MH+); NMR (D 6 -DMSO) 6 11.38 <s, 1 H), 
8.86 (s, 2 H), 8.1 1 (s, 1 H), 8.00 (s, 1 H), 7.57 (s f 1 H), 7.39 (s, 2 H), 7.35 <d ( J = 5.3 Hz, 1 H), 
6.94 (m, 1 H), 6.78 (s, 1 H). 6.11 (s, 1 H). 3.75 (s, 2 H). 3.62 (s, 2 H) f 3.34 (s. 2 H). 3.09 (s, 2 
H), 2.72 (s, 2 H) ppm. 

Example 40 

15 5-Bromo-l^4 2-(2-fluoro-ohenti 
5-vl1-PVrimtdlne-2.4-diamine 




The title compound was made in a 12% yield in a manner described in Example 9. It 
was characterized as an off-white solid isolated as its HCI salt. Qzs^BrFNe. MS: 
20 507.0/508.9 (MH+); 1 HNMR (Dg-DMSO) 6 11.43 (s, 1 H), 10.37 (s, 1 H), 9.20 (s, 2 H), 8.53 
(bs. 1 H), 8.20 (bs, 1 H), 7.90 (s, 1 H), 7.57 (s, 1 H) t 7.41 (s, 1 H), 7.18-7.06 (m f 3 H), 6.89 
(bs f 1 H), 6.06 (s, 1 H). 3.66 (s, 2 H), 3.46 (s. 2 H), 3.23 (s, 2 H). 2.80 (s, 2 H), 2.67 (s, 2 H) 
ppm. 
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5-BromoV42-(2^htorcH3he^ 
5-vl1-pyrimidine-2.4-diamfne 




5 the title compound was made in a 20% yield in a manner described in Example 9. It 

was characterized as an off-white solid and isolated as its HCI salt. C^l^BrCINe. MS: 
523.1/525.1/527.1 (MH+); 1 HNMR (D 6 -DMSO) 6 11.45 (s, 1 H), 10.37 (s, 1 H), 9.17 (bs, 2 H), 
8.54 (s. 1 H), 8.28 (s, 1 H), 7.87 (s, 1 H). 7.57 (s, 1 H), 7.42 (d, J = 8.7 Hz, 1 H), 7.33 (d f J = 
7.5 Hz, 1 H), 7.22-7.17 (m. 2 H). 6.98 (bs. 1 H). 6.06 (s, 1 H), 3.66 (s, 2 H), 3.52 (s, 2 H), 3.22 
10 (s, 2 H), 2.90 (s, 2 H), 2.67 (s, 2 H) ppm. 

Example 42 

5>Bronno-N 4 -f2-(2-methoxv-phenvlV-e(hvl1-N 2 -f3-(1 ,2,3.6-tetrahvdro-pwdin-4-vlH H- 
indol-5-yljH)vrimidine-2.4Hiiamine 




15 The title compound was made in a 6% yield in a manner described in Example 9. It 

was characterized as an off-white solid and isolated as its HCI salt. CaHjrBrNgO. MS: 
519.0/520.9 (MH+); 'HNMR (De-DMSO) 6 11.47 (s, 1 H), 10.46 (s. 1 H), 9.28 (bs, 2 H), 8.56 
(s, 1 H). 7.90 (s. 1 H), 7.57 (s. 1 H). 7.41 (d, J - 8.8 Hz, 1 H). 7.20 (s, 1 H). 7.17 (s. 1 H). 6.85 
(d. J = 7.9 Hz, 1 H). 6.65 (bs, 2 H). 6.05 (s. 1 H). 3.76 (s, 3 H), 3.65 (s. 2 H), 3.53 (s. 2 H). 

20 3.20 (s, 2 H), 2.75 (s, 2 H). 2.67 (s, 2 H) ppm. 
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Example 43 

N 4 -f 2-Benzof 1 .31dioxol-5-vl-ethvl V5-bromo-N 2 -p-f 1 .2.3.6-tetrahvdro-pyridin-4-vlH H- 
indol-5-yl)-pvrimidine-2.4<liamine 




5 The title compound was made in a 4% yield in a manner described in Example 9. It 

was characterized as an off-white solid isolated as its HCi salt. CasHzsBrNeC^. MS: 
533.6/535.6 (MH+); 1 HNMR (D 6 -DMSO) 6 1147 (s, 1 H) f 10.43 (s, 1 H) t 9.29 (bs, 2 H), 8.53 
(s, 1 H), 8.34 (s, 1 H), 7.88 (s, 1 H) t 7.67 (s, 1 H), 7.42 (s, 1 H), 7.22 (s, 1 H), 6.60 (m, 2 H), 
6.05 (s, 1 H). 3.63 (s, 2 H). 3.52 (s, 2 H), 3.45 (s, 2 H), 2.69 (m, 4 H) ppm. 
10 Example 44 

5-Bromo-N 4 43i3henvl-oropvtlN 2 ^^ 
pyrimidine-2.4-diamine 

A. (5-Bromo-2-diloro*pvrimidin-4-vlV(3-phenvl-propvtV»amine 




15 The title compound was made in a manner similar to Example 1A except performing 

the reaction at ambient temperature. It was isolated as a yellow oil which solidified upon 
standing in a 84% yield. MS: 324/326/328 (MH+); 'H NMR (CDCI 3 ) 5 8.30 (s. 1 H) t 7.37-7.23 
(m, 5 H), 5.52 (s, 1 H), 3.57 (tt, J = 7.5, 7.3 Hz, 2 H). 2.77 (t, J = 7.5 Hz % 2 H), 2.04 (t, J = 7.3 
Hz, 2 H) ppm. 
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B. 5-Bromo-N 4 -(3-phenvl-DroDviy^ 
5-v)1-Pvrimidine-2 .4-diamine 




The title compound was isolated as its TFA salt following the procedure of Example 
5 1D and deprotecting according Example 4C in a 34% yield as a white solid. C^HzrBrNQ. MS: 
503.2/505.1 (MH+); 'H NMR (Ds-DMSO) 6 11.32 (s, 1 H), 8.90 (s, 1 H), 8.05 (s, 1 H), 7.93 (s, 
1 H), 7.53 (s. 1 H), 7.35 (s, 2H), 7.21-7.05 (m, 7 H), 6.07 (bs, 1 H), 3.80-3.70 (bs, 2 H), 3.37- 
3.31 (bs, 4 H), 2.70-2.60 (bs, 2 H), 2.47-2.46 (bs, 2 H), 2.00-1.90 (bs, 2 H). 

Example 45 

10 5-(5-Bromo-4-phenethvfamino-pvrimidin-2-ylaminoV1.3--dihvdro-indol-2-one 
A. 5-Nitro-1 .3-dihvdro-indol-2-one 




C 8 H 6 N20 3 : GC/MS ret. time: 4.12 min., m/z 178, 148, 104; *H NMR (D 6 -OMSO) d 10.50 (s, 1 
H), 8.1 1 (d, J = 8.7Hz. 1 H), 8.05 (s, 1 H), 6.94 (d, J = 8.7 Hz, 1 H), 3.59 (s, 2 H) ppm. 
15 B. 5-Amino-1 .3-dihvdro-indol«2-one 




To 250 mL acetic acid was added 7.00 g (39.3 mmol) 5-nitro-1,3-dihydro-indoU2-one 
and 418 mg (0.393 mmol) palladium on carton. Exposed the reaction mixture to 40 psi H 2 on 
parr shaker for 1.5 hours. The reaction was filtered through diatameceous earth, and the 
20 acetic acid was removed under reduced pressure. Cooled the reaction mixture to 0° C and 
added 10.0 mL of a 94.5:5:0.5 CHCI 3 :CH30H:NH 4 OH solution. The solution was loaded onto 
a silica gel column and purified via chromatography (97.8:2.0:0.2 CHCI 3 :CH 3 OH:NH 4 OH) to 
give a white solid which was further crystallized using the eluent as the solvent to give 4.06 g 
(27.2 mmol, 69%) of the title compound as crystalline white needles. C 8 H g N20: 
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C. 5-(5-Bromo-4-phenethvlamino-pwimid^^ 




1 53 mg (0.490 mmol) (5-Bromo-2^loro-pyrimidin-4-yf)-phenethyl-amine was taken 
into 500 OL 1,4 dioxane with 140 OL (1.00 mmol) diisopropylethyiamine and 80 mg (0.539 
5 mmol) 5-amino-1 t 3-dihydro-indol-2-one. The reaction was allowed to heat to 110° C for 
sixteen hours. The resulting brown glass was taken Into 92.3:7:0.7 CHCI 3 :CH 3 OH:NH40H and 
washed with 1 N sodium hydroxide. The organic layer was dried over magnesium sulfate and 
evaporated directly onto silica gel. This adsorbed compound was purified via column 
chromatography (97.8:2:0.2 CHCI 3 :CH 3 OH:NH 4 OH) over silica to isolate the major product 
10 During evaporation of the major fractions, a white precipitate is noted. Filtration of this 
precipitate prior to mLete evaporation afforded the title compound in 6% yield as a white solid. 
CjoHiaBrNsO: MS: 424.2/426.2 (MH+); 1 H NMR (D^DMSO) 10.20 (s. 1 H), 9.01 (s, 1 H), 
7.93 (s. 1 H). 7.52 (s, 1 H). 7.44 (d, J = 8.4 Hz t 1 H), 7.28 - 7.16 (m, 5 H), 6.97 (m, 1 H), 6.65 
(d. J = A3 Hz t 1 H). 3.56 (m, 2 H), 3.31 (s, 2 H). 2.82 (t, J = 7.9 Hz. 2 H) ppm. 
15 Example 46 

545-Bromo^-(2^lo rchben2^aminoy^ 




C t0 H 15 BrCIN s O. 
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Example 47 

5^4-Benzylamino-5-bromo-py^^ 

.Br 




CtoHteBrNgO 

5 Example 48 

545-Bromo-4-nH>henvtethvlaminoyp 

.Br 




C2oH 18 BrN 5 0. 

Example 49 

10 545-Bromo-4-(3H3henvlH3ropvlami™^^ 

.Br 
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Example 50 
5-Bromo-Ny2-methanesulfonvl^thvi^ 
5-vi1-pvrimidine-2.4-diamme 




5 The title compound was made in a 13% yield in a manner described in Example 9. It 

was characterized as an off-white solid isolated as it TFA salt. C^HaBrNeO^: MS: 
491.1/493.1 (MH+); 'H NMR (0 6 -DMSO) 6 11.28 (s, 1 H), 8.84 (s, 2 H), 8.09 (s, 1 H), 7.95 (s t 
1 H) f 7.83 (s, 1 H), 7.52 (s, 1 H), 7.38 (s, 1 H), 7.36 (s, 1 H), 6.07 (s, 1 H), 3.75 (m, 4 H), 3.34 
(m, 4 H), 2.90 (s. 3 H), 2.69 (m, 2 H) ppm. 
10 Example 51 

N*-Benzyl-N 2 -f3-( 1 .2.3.6-tetrahvdro-pvridirv4-vlH H-indol-5-vn-pyrimidine-2.4-diamine . 




250 mg (0.424 mmol) N 4 -Benzyl-5-bromo-N 2 -[3-(12,3,6-teta^^ 

pynmidine-2,4-diaminetrifluoroacetate was suspended in 12.7 mL cone. NH 4 OH. To this was 
15 added 0.636 g (9.73 mmol) zinc dust. The resulting slurry was heated to reflux for three 
hours. The gray mixture was filtered through diatomaceous earth. The filtrate was 
evaporated under reduced pressure to give the title compound in 39% yield isolated as a white 
solid. C 2 4H 24 N6. MS: 397.2 (MH+); ! H NMR (CD 3 OD) 5 8.05 (s, 1 H), 7.66 (d, J = 5.8 Hz t 1 H), 
7.30-7.17 (m f 7 H), 6.15 (s, 1 H), 5.87 (d, J = 5.8 Hz, 1 H), 4.55 (s, 2 H), 3.41 (s, 2 H). 3.05 (s, 
20 2 H), 2.53 (s, 2 H) ppm. 
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Example 52 

N 4 -Benz\rf-N 4 -methvl-N ^ 1 .2.3.64 etrahvdro-pwidin-4-vll1 H-indol-5-vll-Dvrirriidine- 
2.4-diamine 




The title compound was synthesized in a 4% overall yield in a manner similar to 
Example 9 using 2-4-dichloropyrimidine and N-methyt benzyl amine. It was characterized as 
an off-white solid isolated as its free base. C^H^Na. MS: 411.2 (MH+); 1 H NMR (De-DMSO) 
6 10.85 (s, 1 H), 8.23 (s, 1 H), 7.88 (d, J = 5.8 Hz, 1 H). 7.35-7.15 (m, 9 H) ( 6.07 <s, 1 H), 6.04 
(d, J = 5.8 Hz, 1 H), 4.78 (s. 2 H), 3.32 (s, 2 H) t 3.13 (s, 2 H), 2.93 (m, 2 H), 2.47 (s, 3 H) ppm. 

Example 53 

N 4 -Methyl-NV2-pv^ 
pyrimidine-2.4-diarnine 




The title compound was made in a 1% yield in a manner described in Example 9. It 
15 was characterized as a white solid isolated as its free base after purifying the TFA salt over 
silica (93:7:0.7 CHCI 3 :CH 3 OH:NH 4 OH). C^N^ MS: 426.1 (MH+); 1 H NMR (CD 3 OD) 5 
8.37 (s, 1 H), 8.00 (s, 1 H). 7.76 (t, J = 7.5Hz, 1 H), 7.44 (bs. 1 H), 7.33-7.15 (m, 5 H), 6.14 (s. 
1 H), 5.97 (d, J = 5.8 Hz, 1 H). 5.94 (d. J = 7.5 Hz, 1 H). 3.87-3.78 (m, 2 H), 3.52-3.50 (m, 2 
H). 3.1 1-3.06 (m, 2 H) ( 3.00 (s, 3 H), 2.97 (s, 2 H) ppm. 
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Example 54 

f4-( 2-Phenvl-nriorpholin-4-vl)-P vrimidin-2-vf1-f3-( 1 .2.3.6-tetrahvdro-pvridin-4-vl)-1 H- 
indol-5-vll-amine 



Example 9 using 2-phenylmorphoiine and 2,4-dichIoropyrimidine. It was characterized as an 
off-white solid isolated as its TFA salt. C^HzjNeO. MS: 453.3 (MH+); 1 H NMR 

Example 55 
5-MethvW 4 ^2-pwidin-2-vi-eth^^^ 
10 ovrimidine-2.4-diamine 




5 



The title compound was synthesized in a 9% overall yield in a manner described by 




C2SH27N7. 



Example 56 

5-Bromo-N 2 -(3-piperidin-4-vM Hnndol-S-vt^^-pyridin^-vt-ethvlV^vrimidin^^- 



15 diamine 



A. 



4-(5-Amino-1H-indol-3-vl>-piperidine-1-carboxvlic acid tert-butvl ester 
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5.00 g 4-(5-Nitro-1H-indol-3-y^ acid tert-butyl ester (14.6 

mmol) was taken into 40.0 mL THF and 160 mL ethyl acetate 21 1.00 mL (574 mmol) 
diisopropyiethylamine. 1.56 g (1.46 mmol) Pd/C was added. The reaction was shaken on a 
parr shaker under 3 atm H 2 for 90 minutes. The reaction vessel was removed from pressure. 
5 It was filtered through a bed of diatomaceous earth and was washed thoroughly with ethyl 
acetate. The clear, colorless filtrate was evaporated under reduced pressure to give an 
impure white solid. The white solid was taken into a minimum amount of dichloromethane and 
tritrated with hexanes. Filtration afforded the title copound in 84% yield as a white solid. 
CiaH^NaOa. MS: 315.3, 216.1 (MH+); 1 H NMR (D 6 -DMSO) 6 10.24 (s, 1 H), 6.99 (d f J = 8.3 
10 Hz, 1 H), 6.87 (d, J = 2.1 Hz, 1 H), 6.66 (s, 1 H), 6.42 (dd, J = Z1 Hz, 8.3 Hz, 1 H), 4.38 (s, 2 
H). 4.00 (m. 2 H). 2.75 (m, 2 H), 2.47 (m. 2 H), 1.86 (m, 2 H), 1.46 (m, 2 H) ppm. 

B. 5-Bromo-N 2 -(3-pjperidin-4^ 
pyrimidine^^-diamine 

The title compound was made in a manner similar to Example 1D and deprotected 
15 according to the procedure of Example 1 E in a 38% yield. The compound was characterized 
as an off-white solid and isolated as its HCI salt. 




X^ 4 H26BrN 7 . MS: 492.1/494.0 (MH+); 1 H NMR (Ds-OMSO) 6 11.11 (s, 1 H), 10.57 (s, 1 H), 
9.16 (s, 1 H) t 9.08 (s, 1 H), 8.69 (s, 1 H). 8.61 (s, 1 H), 8.32 (bs, 1 H), 8.17 (bs. 1 H), 7.74 (s, 2 
20 H), 7.37 (d, J * 8.7 Hz, i H). 7.15 (s, 1 H), 7.11 (s, 1 H), 3.73 (s, 2 H), 3.26 (s, 4 H), 2.02 (s, 2 
H),1.88(s,2H) ppm. 

Example 57 

5-Bromo-N 2 -H -methanesulf onv1-3-(1 .2.3 ^tetrahvdro-pvridin-4>vl M H-indol^vn>N 4 - 
f2H>vridin-2- v1>ethvl>-pvrimidine-2.4-diamlne 
25 A. 4-(1-Methan esulfonvl-5-nitro-1H-indo 

carboxvlic acid tert-buM ester 

2.00 g (5.82 mmol) 4-(5-Nitro-1H-indol-3-yl)-3,6^ acid 
tert-butyl ester was suspended in 15.0 mL toluene and 15.0 mL 15% sodium hydroxide 
solution and cooled to 0° C. To this was added 349 mg (0.874 mmol) "b^NfHSO*) tetra-n- 
30 butyl hydrogensulfate. 676 OL (8.74 mmol) methanesulfonyf chloride was slowly dropped in. 
There was noted an immediate dissolution of the solids and a color change to red. Allowed 
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the reaction to slowly warm to ambient temperature over sixteen hours. Reaction was 
regularly monitored and aliquots of 676 OL (8.74 mmol) methanesulfonyl chloride were added 
until complete disappearance of starting material by TLC. Ethyl acetate was added and the 
layers were separated. Aqueous work-up gave a yellow solid which was purified over silica 
5 (20%-> 50% ethyl acetate in hexanes) to give the title compound in a 76% yield as a yellow 
solid. 1 H NMR (D 6 -DMSO) 6 8.69 (d, J = 2.3 Hz, 1 H), 8.25 (dd. J = 9. f ,2.3 Hz, 1 H). 8.05 (d, 
J = 9.1 Hz, 1 H), 7.84 (s, 1 H). 6.34 (s f 1 H), 4.06 (s, 2 H), 3.56 (s f 3 H), 3.55-3.53 (m f 2 H), 
2.51 (s,2H),1.41 (s,9H)ppm. 

B. 4-(5-Amino-1 -methanesulfonvt-1 H-indol-3-v) V3.6-dihvdro-2H-pvridine-1 - 
10 carboxylic acid tert-butvl ester 

4-{1-Methanesulfony!-5-nitro^ acid 
tert-butyl ester was reduced in a manner described in Example 1C in a 89% yield as an 
orange foam. 1 H NMR (D«-DMSO) 6 7.48 (d, J = 9.0 Hz, 1 H), 7.33 (s, 1 H). 7.05 (s, 1 H), 
6.66 (d, J = 9.0 Hz, 1 H). 6.16 (s, 1 H), 4.98 (s. 2 H), 4.02-3.96 (m. 2 H), 3.53-3.50 (m, 2 h), 
1 5 3.23 (s. 3 H), 2.47-2.44 (m, 2 H). 1 .40 (s. 9 H) ppm. 

C. 5-Bromo-N 2 -ri-methanesulfonvl-3-(1 .2.3.6-tetrahvdro-Dvridin-4-vlW1 H-indol-5- 
yn-N 4 ^2-pvridin-2-vl-ethvlVpvrimidine-2.4-diamine 




The title compound was made in a manner 30% yield In a manner described in 
20 Example 1D and 1E. It was characterized as an off-white solid and isolated as its HCI salt. 
CzsHttBrNyOiS. MS: 568.0/569.9 (MH+); 1 H NMR (D 6 -DMSO) 5 10.67 (bs, 1 H), 9.52 (s, 2 
H), 8.64 (d v J = 5.4 Hz, 1 H), 8.44 (s, 1 H), 8.27 (s, 1 H), 8.18 (s, 2 H), 7.86 (d, J = 9.0 Hz, 1 
H), 7.75-7.67 (m, 2 H), 7.52 (d, J = 9.0 Hz, 1 H), 6.29 (s. 1 H), 3.77 (s, 2 H), 3.48 (s, 3 H), 3.28 
(s,4H), 2.73 (s f 2H) ppm. 
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Example 58 
5-Brom<>N 2 -f1-methanesulfonvl-3-(1.^ 
Pvridin-2-vl-Dvrimidine-2.4-diamine 




5 CnHxBrNjO^S. 

Example 59 
5-Bromo-NV2-pyridifv2-vl-eth^^ 
pyrimidine-2.4-diaminft 

(S-Bro m o-2-chloro-pyrimidin-4-vlVf3-(1 .2.3.6-tetrahvdfo.pvridin-4-vl H-indol- 

10 5-vll-amine 

The title compound was made in a quantitative yield following the procedure of 
Example 1A. It was characterized as an oily, yellow solid without purification. C, r H 15 BrCIN 5 
MS: 503.1/505.1 (MH+); *H NMR (CD 3 OD) 5 8.23 (s. 1 H), 8.14 (s, 1 H), 7.35 (d. J = 8.5 Hz, 1 
H). 7.30 (s. 1 H). 7.22 (d, J = 8.5 Hz, 1 H), 6.14 (s, 1 H), 4.10 (s. 2 H). 3.64 (s. 2 H). 2.56 (s. 2 
15 H). 1.48 (s. 9 H) ppm. 

B - 5-Brwrio-N 2 -(2H>vridin-2- ^ 
indol-5-vl1-Pv rimidine-2.4-diamlne 




The title compound was made in a 2% yield via the manner described in Example 1D 
20 and 1E. It was characterized as an off white solid isolated as its free base after purifying the 
HQ salt over silica (93:7:0.7 CHCI 3 :CH 3 OH:NH 4 OH). C^BrNr. HPLC ret. time: 3.93 min.; 
MS: 490.0/492.1 (MH+); 'H NMR (C0 3 OD) 6 8.31 (s. 1 H), 7.94 (bs, 1 H), 7.87 (s, 1 H). 7.37- 
7.32 (m, 4 H), 7.26 (dt, J = 9.0, 2.0 Hz, 1 H), 7.12 (s. 1 H), 6.16 (s, 1 H), 3.67 (s, 2 H), 3.43 (s, 
2 H). 3.25-3.24 (m, 2 H). 2.84 (s, 2 H), 2.67 (s. 2 H) ppm. 
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Example 60 

3^4-(2-Pyridin-2-vl-ethd^ 
vlamino1-p yrimidin-5-vl)-acrvlic acid ethvi ester 




5 CsHmNtQ* 



2-one 



Example 60A 
5H5-Bromo^-r2-(3-chloro<»henvl^ 



Exampte 61 

10 5-Bromo-N 4 -r2^3-chlor^ 
5-vn-Pvrimidine-2.4-diamine 

(C^BrCI^) 

N^Y Br 




"a 

15 Using method B, the title compound was isolated in a 79% yield (1.37 g, 3.95 mmol) 

as a white solid. GC/MS: ret. time = 5.30, mlz 345/347/349; 1 H NMR (d^DMSO) 6 8.20 (s, 
1H), 7.75 (t. 1H) f 7.29-7.12 (m. 4H), 3.56 (q, 2H), 2.84 (t, 2H) ppm. 
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B - ^^"'O^-P^-chloro-phen^Vethvtaminnl -p y rimidin ■? -y l a min»}. v _ 
dihvdro-infini.9^n 0 (^u^pr^^) 

A X 
HN N NH 



O 




NH 




The title compound was isolated as a brown solid in a 14% yield. MS: 459 9/461 2 
5 (MH+). H NMR (d.DMSO) 5: 10.19 (s. 1H). 9.02 (s. 1H). 8.28 (s. 1H). 7.93 (s. 1H). 7 41 (dd 

TL ri'" 22 3H) ' 713 " 7 - 11 1H)> 6 98 ft 1H) - 6 65 <* 1H >' 3 56 «■ ^H). 3.33 (S.1H,! 
Ao4 (t, 2HJ. 

Example 62 

1 ° S-vll-Dvnmidin ^^-diamin,. 

N^V Br 

CI^N^NH 




The title compound was prepared according to method b and isolated in a 79% yield 
(1.37 g, 3.95 mmol) as a white solid (C )2 H 10 BrCI 2 N 3 ): GC/MS: reL time = 5 30 m/z 
15 345/347/349; <H NMR (de-DMSO) 8 8.20 (s. 1H). 7.75 ft 1H). 7.29-7.12 (m. 4H). 3.56 (q 2H) 
2.84(t,2H)ppm. l * '' 
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B- 4-(6-{5-Bromo-4-r2-(3-chlo ro-Dhenvl)-ethvlamino1-Dvrimidin-2-vlamino>-1H- 
indol-3-vlV3 .6-dihvdro-2H-pvridine-1-carboxvlic acid tert-butvl ester. 

.Br 




The title compound was prepared according to method E (CgoH^BrCINeOz): MS: 
623.1/625.1 (MH+); 'H NMR (oVDMSO) 6: 10.99 (s. 1H). 8.92 (s. 1H), 8.12 (s, 1H). 7.94 (s, 
1H), 7.40-7.33 (m, 2H), 7.24-7.16 (m. 4H). 7.02-7.00 (m. H), 6.92 (t. 1H). 6.02 (s. 1H), 3.94 (s. 
2H), 3.56 (q. 2H). 3.46 (m. 2H). 3.28 (s, 1H). 2.81 (t. 2H). 1.38 (s, 9H) ppm. 

c - 5-Bromo-N 4 -r2-(3-cnloro-ohen ^ 
1 H-indol-5-vll-pvrimidine-2.4- diamine /C^H^ BrCIN^) 

N-V Br 
HN N NH ^ 



// 

10 V-NH 




The title compound was prepared according to method G and isolated as the TFA salt 
in a 15% yield. MS: 522.9/525.1 (MH+). 1 H NMR (CDCI 3 ) 6: 12.16 (s. 1H). 9.67 (s. 2H). 8.90 
(S. 1H), 8.75 (s, 2H), 8.34 (s. 1H), 8.19-8.13 (m, 2H), 8.03-7.94 (m, 3H), 7.72 (s, 1H), 6.87 (s. 
1 H). 4.51 (s. 2H). 4.32 (s, 2H), 4.07 (s, 2H), 3.59 (s. 2H), 3.47 (s. 2H) ppm. 
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Examole 63 

545-Bromo^-f2^4-methow-ph^ 
indol-2-one 

A. (5-Bromo-2^loro-pvrimidin-4-vlU2-(4-meth^ 

N^V Br 



cr N NH 




5 OMe 

The title compound was prepared according to method b and isolated as a light 
yellow, viscous oil in an 80% yield (daHuBrCINaO). GC/MS: ret. time = 5.45. MS: 
342.1/344.1/364.1 (MH+). 1 H NMR (d 6 -DMSO) 6: 8.18 (s, 1H), 7.70 (t, 1H), 7.09 (d, 2H), 6.81 
(d, 2H). 3.67 (s, 3H), 3.50 (q, 2H), 2.75 (t, 2H) ppm. 
10 B. 545-Bfomo^-f2-(4-methoxv^ 

dihvdro-indol-2-one K^ H ^rNsOg). 



o 




NH L I 




OMe 

The title compound was prepared according to method E and isolated as a pink solid 
in a 40% yield. MS: 454.1/456.0 (MH+). 'H NMR (d«rDMSO) 5: 10.22 (s, 1H). 9.01 (s, 1H). 
15 7.93 (s. 1H), 7.51 (s. 1H), 7.44 (d. 1H), 7.07 (d, 2H), 6.95 (t. 1H), 6.81 (d, 2H). 6.65 (d. 2H). 
3.69 (s, 3H), 3.52 (q. 2H). 3.30 (s. 2H), 2.74 (t. 2H) ppm. 
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Example 64 

5-Bromo-N 4 -[2-(4-methoxy-phenvl)-ethvl1-N^(l , ?,3.6-tetrahvdro-p V ridin-4-vlV1H- 
indol-5-y|]-pyfimidine-2.4-diamine 

* (5-Bromo-2-chloro-ovrimidin^l - vlVf2-f4-methoxv-ohenvlVethvq - a minP 
5 IC 13 H 13 BrCIN 2 0) 

A X 
CI^N"%1H 



10 



15 




OMe 

The title compound was isolated as a light yellow, viscous oil in an 80% yield. GC/MS: 
ret time = 5.45 min. MS: 342.1/344.1/364.1 (MH+). *H NMR (d 6 -DMSO) C: 8.18 (s. 1H), 7.70 
(t, 1H). 7.09 (d. 2H). 6.81 (d, 2H). 3.67 (s. 3H). 3.50 (q. 2H). 2.75 (t. 2H) ppm. 

B - 5-Bromo-N 4 -f2-(4-methoxy-phenvlVethvl1-N 2 -f.Ul 2.3.6-tetrahw1rn.n yriHin-4. 
ylH H-indol-5-vllH)vrimidin e-2.4-diamine ( C^H^RrU^) 

AX 




The title compound was isolated as a tan solid in the TFA salt form in a 6.6% yield. 
MS: 520.4/522.3 (MH+). <H NMR (oVDMSO) 6: 11.36 (s. 1H). 8.80. (s, 2H). 8.07 (s, 1H). 
7.94 (s. 1H). 7.56(s. 1H). 7.38-7.32 (m. 2H). 6.83 (s. 2H). 6.65 (s. 2H), 6.06 (s. 1H), 3.68-3.25 
(m.10H), 2.66 (s.4H) ppm. 
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{5-Bromo^4- f2-f3-mgi 
indof-2-one 



10 



CI-^N^I 




OMe 

Ocm^Z C ° mP0U,K ' 188 ^ M 3 oil In an 84% ^. 

GCMS. bm e = 5.39 mn mlz = 341/343/345. 'h NMR (drfMSO) 6' 8 19 (s 1H) 7 7? /, 

N^V Br 
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Example 66 

5-Bromo-N < -f2^3-memoxv-phenvlVethYn.M 2 .p ^ i.2,3.6.tetrahvdro-ovridin-4.vl).i^ 
indol-5-vt)-pvrirni dine-2.4-diamine 

A - (5-Bromo-2^hloro-DVrimidin ^.y|W2.(3-fnethoxv-DhenvlW»thvq . a min» 
5 fCiaHjjgrCINjO} 



10 



15 




X>Me 

The title intermediate compound was isolated as a colorless oil in an 84% yield. 
GC/MS: ret time = 5.39 min. m/z = 341/343/345. 'H NMR (de-DMSO) 5: 8.19 (s. 1H), 7.72 (t. 
1H), 7.16 (t, 1H). 6.76-6.72 (m, 3H), 3.70 (s. 3H), 3.55 (q, 2H). 2.79 (t. 2H) ppm. 

B - 5-Bromo-NV2-(3-methoxy-phenvlVethvn-N 2 -f3-/i ? 3.6-tetrahvrtrn-nvrirtin-4. 
ylH H-indol-5-vll-Dvrimidinf> .2.4-diamlnft (^H^Rrfj^ 




o — 



The title compound was isolated as a tan solid in the TFA salt form in a 16% yield. 
MS: 519.2/521.1 (MH+). 'H NMR (d 6 -DMSO) 5: 1 1 .45 (s, 1H). 8.82 (s. 2H), 8.08 (s. 1H),8.00 
(s. 1H). 7.56 (s. 1H). 7.38 (s. 2H), 7.10 (t. 1H), 6.77-6.63 (m. 3H). 6.10 (s. 1H). 3.72-3.28 (m 
10H), 2.82-2.80 (m, 2H), 2.70 (s, 2H) ppm. 

Example 67 
5-f5-Bromo-4^2-o-toM-ethvlaminn^ 

A X 
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The title intermediate was isolated as a white solid in a 79% yield. MS: 
324.2/326.0/328.1 (MH-). 'H NMR (de-DMSO) 6: 8.25 (s. 1H), 7.91 (t, 1H). 7.18-7.10 (m, 4H). 
3.56-3.51 (m. 2H), 2.88-2.82 (m, 2H), 2.37 (s. 1H) ppm. 

B - 5-fS-Bromo-4-f2-o-toM- ethvlaminoVDvrimidin-2-vlamino1-1.3-dihvdro-indol-2- 
5 oneJCziHaoBrNsOL 



The title compound was isolated as a grey solid in a 28% yield. MS: 438.1/440.0 
(MH+). *H NMR (de-DMSO) 6: 10.20 (s, 1H), 9.03 (s, 1H), 7.97 (s, 1H), 7.56 (s. 1H), 7.46 (dd. 
1H), 7.13-7.04 (m, 5H), 6.67 (d, 1 H), 3.59-3.54 (m. 2H), 3.33 (s, 2H). 2.84 (t. 2H), 2.26 (s, 3H). 



5-Bromo-N 2 -f3-f 1 . ^.e-tetrah^ro-pyridin^-vn-l H-indol-5-vn-NV2-o-tolvl-ethv>V- 
pyrimidine-2.4-diamine 

A. (5-Bromo-2< hloro-ovrimidin-4-vlW2^tdvl-ethvlVamine/C ;1 ,H J 3RfClN,) 



The title intermediate was isolated as a white solid in a 79% yield. MS: 



324.2/326.0/328.1 (MH-). NMR (d r DMSO) 6: 8.25 (s, 1H). 7.91 (t, 1H), 7.18-7.10 (m. 4H), 
3.56-3.51 (m, 2H), 2.88-2.82 (m. 2H), 2.37 (s. 1H) ppm. 




10 



Example 68 




Br 
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B. 5-Bromo-N 2 43-M.2.3.6-tetrahvdr^ 
ethvD-pyrimidine-2.4-diamine (Cg HgBrNg). 

HN^N^NH 




10 



The title compound was isolated in the TFA salt form as a light yellow solid in a 21% 
yield. HPLC ret. time = 5.53 min. MS: 502.9/505.1 (MH+). 1 H NMR (d 6 -DMSO) 5: 11.36 (s, 
1H), 8.82 (s, 2H), 8.10 (s. 1H). 7.98 (s. 1H), 7.57 (d, 1H), 7.40-7.32 (m, 2H). 7.08 (m. 2H), 
6.95 (m, 2H), 6.09 (s, 1H). 3.70-3.27 (m. 7H). 2.79-2.70 (m, 4H). 2.16 (s. 3H) ppm. 

Example 69 

5-f5-Bromo-4-^2-m-tolvl-ethvlamino^-ovrimidin-2-vlamino|-1.3-dihvdro-indol-2-one 
A. (5-Bromo-2-chloro-pvrimidin-4-vlW2-m-tolvl-ettivlVamine (Cj jHj aBrCIN^. 

A X 




15 



The title intermediate was isolated as a white solid In a 77% yield. MS: 
326.1/328.1/330.1 (MH+). 'H NMR (ds-OMSO) 5: 8.25 (s, 1H). 7.79 (t, 1H), 7.19 (t, 1H), 7.05- 
7.00 (m, 3H), 3.61-3.54 (m, 2H), 2.82 (t. 2H). 2.29 (s. 3H) ppm. 

B. 5-f5-Bromo4-(2-m-tolvl-ethvlamino)-pvrimidin-2-^aminol-1.3-dihvdro-indol-2- 
Qhe^aH^BrNaOL 




The title compound was isolated as a light pink solid in a 41% yield. MS: 438.1/440.0 
(MH+). 'H NMR (de-DMSQ) 6: 10.24 (s. 1H). 9.06 (s. 1H). 7.97 (s, 1H). 7.56 (s, 1H). 7.50 (d. 
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1H), 7.20-7.15 (m, 1H), 7.04-6.98 (m, 3H). 6.68 (d, 1H) f 3.58 (q, 2H), 3.33 (s, 2H), 2.82 (t, 2H), 
2.27{s.3H)ppm. 

Example 70 

5-Bromo-N 2 -f3-(1 , 2,3,646^ 
5 Pvrimidine-2.4-diamine 

A * (5-Bromo-2^loroH)wimtdi n^-vlV(2-m4olvl^thviWamine ( C^H^RrriKi^ 



cr N NH 




The title intermediate was isolated as a white solid in a 77% yield. MS: 
326.1/328.1/330.1 (MH+). *H NMR (de-DMSO) 6: 8.25 (s. 1H), 7.79 (t. 1H). 7.19 (t. 1H). 7.05^ 
10 7.00 (m,3H). 3.61-3.54 (m. 2H). 2.82 (t, 2H), 2.29 (s,3H)ppm. 

B - 5-Brom < >^ 2 -f3-{1.2.3.6-tet ra hvri r<)-ovridin-4-^W1H-indol-5-^ 
ethvlVovrimidine-2.4-dian 1 infl (f^H^RrM^ 




the title compound was isolated as a light yellow solid in a 21 % yield. HPLC ret time 
15 = 5.61 mln. MS: 503.2/505.2 (MH+). 'H NMR (de-DMSO) 6: 11.36 (s. 1H). 8.83 (s. 2H), 8.10 
(s. 1H), 7.99 (s. 1H), 7.56 (s. 1H). 7.39 (s. 2H). 7.10-6.83 (m, 4H), 6.09 (s. 1H). 3.72 (s, 2H). 
3.53 (s, 2H). 3.27 (s. 3H), 2.79-2.69 (m. 4H). 2.19 (s, 3H) ppm. 
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Example71 
5-f5-BromcMH2-p-tolvl-ethvlamino)<)wim^ 

A. (5>Bromo-2-chloro-pvrimidin"4-v1)-(2-p>tolv!-ethv1)-amine (C iaH ^BrClNM . 




5 The title intermediate was isolated as a white solid in a 73% yield. MS: 

326.1/328.0/330.0 (MH+). 'H NMR (de-DMSO) 6: 8.23 (s, 1H), 7.76 (t, 1H), 7.10 (s, 4H), 3.56 
(q, 2H), 2.82 (t, 2H), 2.27 (s, 3H) ppm. 

B. 545^romo^2-p-tolvl-ethv(amino^ 




The title compound was isolated as a brown solid in a 14% yield. MS: 438.1/440.0/ 
(MH+). 'H NMR (da-DMSO) 6: 10.22 (s, 1H), 9.05 (s, 1H) t 7.97 (s, 1H), 7.55 (s, 1H), 7.48 (dd, 
1H), 7.09 (s, 1H), 6.99 (t, 1H) ( 6.69 (d, 1H), 4.03 (q, 2H), 3.33 (s, 2H), 2.81 (t, 2H), 2.23 (s, 
3H)ppm. 
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Example 72 

5-Bromo-N 2 -r3-(1,2.3.6-tetra ^^ 
pyrimidine-2.4-<iiamine 

A - (5-Bromo-2 ^loro-p^midin-4^W2-D-tolvl-ethvtVamine (C^H^ RrCjfj^ 



Br 



a 





The Utle intermediate was isolated as a white solid in a 73% yield. MS: 
326.1/328.0/330.0 (MH+). 1 H NMR (de-DMSO) 6: 8.23 (s, 1H), 7.76 (t, 1H), 710 (s, 4H), 3.56 
(q, 2H), 2.82 (t, 2H), 2.27 (s f 3H) ppm. 

B - ^BromchN 2 43-(1.2.3.6-tetrahvdr^ 
10 ethv0-pvrimid ine-2.4^iamine fC g KURrN n ) 



N N' 




The Utle compound was isolated as a yellow solid in the TFA salt form in a 13% yield. 
MS: 503.1/504.1 (MH+). 1 H NMR (de-DMSO) 6: 11.34 (s, 1H). 8.77 (s, 2H), 8.05 (s, 1H), 7.95 
(s. 1H), 7.54 (s. 1H). 7.35 (s. 2H). 6.94-6.87 (m. 4H). 6.06 (s. 1H). 3.68 (s, 4H), 3.46 (m. 2H). 
15 3.24 (s.2H). 2.66 (s.3H). 2.21 (s.3H) ppm. 
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f5-Bromo-2-(2-oxo-2.3-dihvdro-1H-indol-5-vte^ acid 



A. f5-Bromo-2-(2-oxo-2.3-dihvdro-1H-indol-5-vlaminoV<>vrimidin-4-viamino1- 
acetic acid tert-butvl ester (Cj AHyiBrNsOa). 



The title intermediate was isolated as a light yellow solid in a 3.5% yield. MS: 
434.1/436.1 (MH+). *H NMR (de-DMSO) 5: 10.18 (s, 1H), 9.05 (s, 1H). 7.98 (s. 1H), 7.43-7.42 
(m, 2H), 7.18 (t, 1H), 6.65 (d, 1H), 3.95 (d, 2H) t 3.39 (s, 2H), 1.29 (s, 9H) ppm. 

B. f5-Bromo-2-(2K)xo-2.3-dihvdrcHlH-indd-5-vlamino)-pvrimidin-4-vlamino1- 
10 acetic acid (C^ H ^BrNgO*). 



The title compound was isolated as a brown solid. No yield determined. MS: 
377.9/380.2 (MH+). f H NMR (de-DMSO) 8: 10.21 (s. 1H), 9.10 (s. 1H), 8.02 (s, 1H). 7.59 (s, 
1H), 7.38 (dd. 1H), 7.19 (t, 1H). 6.69 (d, 1H), 3.99 (d. 2H) t 3.42 (s. 2H) ppm. 



5 
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Example 74 



5-{5-BromcH442-(3-trifluorometh^^ 
dihvdro-indol-2-one 



The Utle intermediate was isolated as a white solid in an 84% yield. GC/MS: ret time = 
4.65 min, m/z = 379/381/383. % H NMR (d 6 -DMSO) 6: 8.25 (s f 1H), 7.80 (t, 1H), 7.65-7.52 (m, 
4H), 3.65 (q t 2H). 2.98 (t, 2H) ppm. 

B ; _5-{5-Bromo^42^3-trifluo ro^ 
1.3-dihvdro-indol-2-one fC^ H ^BrRNsO). 



The title compound was isolated as a pink solid in a 37% yield. MS: 492.2/493.5 
(MS+). 1 H NMR (d 6 -DMSO) 5: 10.18 (s, 1H), 9.00 (s, 1H), 7.93 (s, 1H), 7.54-7.47 (m, 5H), 
15 7.39 (dd, 1H), 6.96 (t, 1H), 6.63 (d f 1H), 3.60 (q, 2H). 3.35 <s, 2H). 2.95 (t. 2H) ppm. 



A. 



(5-Bromo-2-chloro-pvrimid in-4-^ 



5 ICi^ifiBrCIF^^ 
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Example 75 
5-f4-(2-Biphenvl-4-vl-ethvlaminoV5-brom 



one 



A. (2-Biphenvl^vt-ethvlH5-bromch2-chloro-pvrimidin^vl>-amine 
5 ICj^isBrClN^ 



cr n n 




The title intermediate was isolated as a white solid in a 74% yield. GC/MS: ret. time = 
6.94; m/z = 387/389/391. 'H NMR (de-DMSO) 6: 8.24 (s, 1H), 7.83 (t, 1 H), 7.65-7.58 (m, 4H), 
7.45 (t. 2H), 7.33 (m. 3H). 3.62 (q. 2H). 2.90 (t. 2H) ppm. 
10 B. 5-f4-(2-BiDhenvl-4-vl-ethvlaminoV5-bromo-Dvrimidin-2-vlamlno1-1.3-dihvdro- 

indol-2-one (CyH~BnM.pl 




The title compound was Isolated as a gray solid in an 11% yield. MS: 500.1/502.3 
(MH+). 1 H NMR (de-DMSO) 8: 10.25 (s, 1H), 9.07 (s, 1H), 7.99 (s, 1H), 7.68-7.29 (m, 11H), 
1 5 7.07 (t, 1 H). 6.72 (d, 1 H j, 3.64 (q. 2H). 3.39 (s, 2H). 2.91 (t, 2H) ppm. 
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Example 76 

5-{5-Bromo^-f2-(3-fluoro-phen^ 
arQnelC^H^BifNsOL 

.IX' 



N N N 





5 The title compound was isolated as a pink solid in a 52% yield. MS: 442.2/444.1 

(MH+). 'H NMR (de-DMSO) 6: 10.22 (s. 1H), 9.05 (s, 1H), 7.98 (s. 1H). 7.57 (s. 1H), 7.45 (dd. 
1H). 7.38-7.30 (m, 1H), 7.08-7.00 (m, 4H). 6.69 (d, 1H), 3.62 (q, 2H), 3.37 (s, 2H), 2.91 (t, 2H) 
ppm. 

Example 77 

10 5-(5-Bromo-4-r2-{2-chloKyphenv)Wim^ 
2-one 

A - (5-Bromo-2-chtoro-Dvrimidin-4-vl H2^^ 
fC^ JB Brg 2 N 3 l 

N^V Bf 

a A N X 




1 5 The title intermediate was isolated as a white solid in an 87% yield. GC/MS: ret Time 

= 5.22 min; m/r 345/347/349. 1 H NMR (ds-DMSO) 6: 8.19 (s, 1H), 7.80 (t. 1H), 7.39-7.35 (m. 
1H). 7.27-7.18 (m, 3H). 3.59 (q. 2H). 2.96 (t. 2H) ppm. 
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B. 545-Bromo-4-r2-(2-chloro-phend^ 
dihvdro-indol-2-one fC^H ^BrClN^O). 




The title compound was isolated as pink solid in a 47% yield. MS: 458.1/460.0/462.1 
5 (MH+). *H NMR (d 6 -DMSO) 6: 10.17 (s, 1H) f 8.99 (s, 1H), 7.93 (s, 1H), 7.51 (s, 1H), 7.43- 
7.40 (m, 2H), 7.40-7.20 (m, 3H) f 7.01 (t t 1H), 6.63 (d, 1H), 3.60 (q, 2H), 3.30 (s, 2H), 2.97 (t, 
2H) ppm. 

Example 78 
545-Bromo-4-r2-(2-methoxv-ohe^ 
10 indol-2-one 

A. (5-Bromo-2-chloro-pwimidin-4-v<H2^^^ 
iO^BrCIN a O ). 




The title intermediate was isolated as a white solid in a 77% yield. GC/MS: ret Time 
15 = 5.26 min; m/z: 341/343/345. *H NMR (d 6 -DMSO) 5: 8.17 (s, 1H), 7.63 (t f 1H), 7.17-7.13 (m, 
1H) ? 7.07 (dd, 1H) t 6.93-6.90 (m, 1H), 6.83-6.79 (m, 1H), 3.75 (s, 3H), 3.53 (q, 2H). 2.81 (t, 
2H) ppm. 
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B. 5^5-Bromo^-f2-(2-methoxv-phen^ 
dihvdro-indol-2-one (C^ h^BrN^). 




The title compound was isolated as a light pink solid in a 44% yield. MS: 454.1/456.0 (MH+). 
5 1 H NMR (de-DMSO) 6: 10.16 (s, 1H), 8.99 (s t 1H), 7.92 (s, 1H), 7.53 (s, 1H), 7.43 (dd, 1H), 
7.20-7.15 (m. 1H). 7.09-7.07 (m, 1H). 6.94-6.92 (m, 1H), 6.87-6.81 (m, 2H), 6.62 (d, 1H), 3.73 
(s, 3H), 3.54 (q, 2H), 2.83 (t. 2H) ppm. 

' Example 79 
545-Bromo-4-f2-(4-fluor<>-phenvl^ 
10 2-bne(C a H lz BrFN § OL 




The title compound was isolated as a pink solid in a 44% yield. MS: 442.1/444.0 
(MH+). 'H NMR (de-DMSO) 6: 10.22 (s, 1H), 9.04 (s, 1H), 7.98 (s, 1H), 7.55 (s, 1H), 7.49- 
7.46 (m, 1H), 7.26-7.21 (m, 2H) f 7.14-7.08 (m, 2H), 7.00 (t, 1H), 6.69 (d, 1H), 3.59 (q, 2H) f 
1 5 3.37 (s, 2H), 2.86 (t, 2H) ppm. 

Example 80 
5-(5-Brom<>4-r2-(4-chloro-phenvl^ 

2-one 

A. (5-Bromo-2-<*loro-Pvrimidin^ 
20 {CtaH^BrCI^ 



WO 2004/056786 



PCT/IB2003/006055 



-100- 



The title intermediate was isolated as a white solid in an 86% yield. GC/MS: ret. time 
= 5.36 min; m/z: 345/347/349. 1 H NMR (de-DMSO) 5: 8.25 (s. 1H), 7.80-776 (t, 1H), 7.38- 
7.33 (m, 2H), 7.26-7.23 (m. 2H), 3.59 (q, 2H), 2.87 (t, 2H) ppm. 

A. 545-Bromo-4-r2-(4-chloro-ohenvlV^thv1aminoVpvrim idin>2-vlaminoV1.3- 

5 dihvdro-indol-2-one (C ™Hi 7BrCIN*0). 




The title compound was isolated as a pink solid in a 39% yield. MS: 
458.1/460.0/462.1 (MH+). *H NMR (d 6 -DMSO) 6: 10.19 (s, 1H), 9.00 (s, 1H). 7.93 (s, 1H), 
7.50 (s. 1H), 7.46 (dd. 1H), 7.31-7.29 (m, 2H), 7.19-7.17 (m. 2H), 6.96 (t, 1H), 6.65 (d, 1H), 
10 3.54 (q ( 2H), 3.34 (s, 2H). 2.82 (t, 2H) ppm. 

Example 81 
545-Bromo^-r2-f2-fluoro-phend^^ 

2-one 

A. (5-Bromo-2-chloroHJWimidin-4-vlVr2-(2 -fluoro-DhenvlVethvl1-amine 
15 (CjoH ^BfClFNg ). 




The title Intermediate was isolated as a white solid in an 84% yield. GC/MS: ret. time 
= 4.67 min; m/r 329/331/333. 'H NMR (de-DMSO) 6: 8.23 (s, 1H), 7.83 (t, 1H), 7.30-7.23 (m, 
2H), 7.18-7.10 (m, 2H), 3.62 (q t 2H), 2.92 (t, 2H) ppm. 
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B. 5-f5-Bromo-4-r2-(2-fluoro-phenNrilethvla^ 
dihvdro-indol-2-one (Cgg Hj yBrf N*Q). 



The title compound was isolated as a pink solid in a 19% yield. MS: 442.0/444.0 



5 (MH+). 'H NMR (de-DMSO) 5: 10.17 (s, 1H), 9.00 (s, 1H), 7.93 (s, 1H), 7.52 (s, 1H) f 7.42 (dd, 
1H), 7.25-7,20 (m. 2H), 7.13-7.06 (m, 2H), 7.01 (t, 1H), 6.64 (d, 1H), 3.58 (q, 2H), 3.32 (s, 2H). 
2.88(t,2H)ppm. 



The title intermediate was isolated as a light yellow oil in a 77% yield. GC/MS: ret. 
time = 4.28 min; m/z: 277 (MH-t-Bu), 234 (MH-BOC), 221 (MH-fl-Bufe), 177 (MH-BOC-t-Bu), 
132 (MH-BOC 2 ), 116 (bp). 1 H NMR (ds-OMSO) 6: 7.44-7.41 (m, 2H), 7.36-7.31 (m, 2H) t 7.28- 
15 7.23 (m, 1H), 6.50 (d, 1H), 6.25 (dt, 1H), 4.26 (d ( 2H), 1.46 (s, 18H). ^ 
B. 3-Phenvt-allvlamine (CoH^ NV 




10 



Example 82 

5-F5-Bromo^-(3-phenvl-al M^^ 

A. (3-Phenvl-alMVcaftamic acid di-tert-butvl ester (C^%NO A 





The title intermediate in the crude form as a TFA salt was produced. GC/MS: ret. 
time = 1.54 min; mfe: 133. ? H NMR (d 6 -DMSO) 6: 7.98 (bs, 2H), 7.42-7.25 (m, 5H), 6.70 (d, 
20 1 H), 6.23 (dt, 1 H), 3.62-3.57 (m, 2H) ppm. 
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f5-Bromo-2-chloro-pyrimidin^-vlVr3-Dhenvl-aiivl>-amine (C ^Hii BrCIN 




Br 



a 



N 




The title intermediate was isolated as a white solid in a 57% yield. GC/MS: ret. time = 
5.43 min; m/z: 323/325/327. 'H NMR (d r DMSO) 6: 8.29 (s, 1H). 8.05 (t, 1H). 7.45-7.22 (m. 
5 5H). 6.55-6.50 (m, 1H), 6.34 (dt, 1H), 4.19-4.15 (m, 2H) ppm. 

D. 5-r5-Bromo-4-(3-phenvl-ailviaminoVDvrimidin-2-vlamino1-1.3-dihvdro-indo 
onetC^ tbBrNp). 



The title compound was isolated as a pink solid in a 42% yield. MS: 436.1/438.0 
10 (MH+). 1 H NMR (de-DMSO) 6: 10.20 (s, 1H), 9.07 (s, 1H), 8.01 (s, 1H), 7.61 (s. 1H), 7.48- 
7.20 (m, 7H), 6.69 (d, 1 H). 6.54-6.36 (m ( 2H). 4.18 (t, 2H), 3.39 (s, 2H) ppm. 

Example 83 

5-(5-Bromo-4-f(thiophen-2-vlmethvlVamino1-Pvrimidin-2-vtaminoV1 .3-dihvdro-indol-2- 

one 

15 A. (5-Bromo-2-chloro-pvrimidin-4-vl)-thiophen-2-vlmethvl-amine (Co H z BrCIN*S). 



The title intermediate was isolated as a white solid in an 88% yield. GC/MS: ret time 
= 4.49 min; m/z: 303/305/307. 1 H NMR (de-DMSO) 6: 8.36 (t, 1H) t 8.26 (s, 1H), 7.35 (dd, 
1H), 7.00-6.99 (m. 1H), 6.93 (dd, 1H), 4.67 (d, 2H) ppm. 




Br 
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B - 5-(5-Bromo^-r(thiophen-2-vlme^ 
indol-2-one (C^ H- ^BrNgOSl . 




The title compound was isolated as a pink solid in a 29% yield. MS: 416.1/418.1 
5 (MH+). 1 H NMR (de-DMSO) 6: 10.15 (s, 1H), 9.05 (s, 1H), 7.97 (s, 1H), 7.57 (t, 1H), 7.51 (s, 
1H), 7.39-7.30 (m. 2H), 6.97-6.90 (m. 2H), 6.62 <d, 1H), 4.71 (d, 2H), 3.35 (s, 2H) ppm. 

Example 84 
6-{5-Bromo-4-r(thioph en-2-dmethYi)-am 

one 

0 A. (5-Bromo-2- chloro-pwimidin^vlVthiophen-2-vlmethvl-amine (C oH z BrCIN 3 S). 




The tide intermediate was isolated as a white solid in an 88% yield. GC/MS: ret. time 
= 4.49 min; m/z: 303/305/307. 1 H NMR (d 6 -DMSO) 6: 8.36 (t. 1H), 8.26 (s, 1H), 7.35 (dd, 
1H), 7.00-6.99 (m, 1H), 6.93 (dd, 1H), 4.67 (d, 2H) ppm. 

A. 6-/5-Bromo-4-ffthtoDhen -2-vtmefo^ 
mdol-2-one (C^jj^BrNgOSL 




The title compound was isolated as a purple solid in a 27% yield. MS: 416.1/418.1 
(MH+). 1 H NMR (d 6 -DMSO) 6: 10.32 (s, 1H), 9.22 (s, 1H), 8.00 (s. 1H), 7.59 (t, 1H), 7.36 (d, 
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1H), 7.29 (dd, 1H), 7.19 (dd, 1H). 7.00-6.97 (m, 2H), 6.91-6.88 (m, 1H), 4.74 (d, 2H), 3.34 (s. 
2H) ppm. 

Example 85 
5-F5-Bromo-4-(2.3^imethvl-ben^ 

5 one 

A. f5-Bromo-2-(^lorchpvrimidin-4-v<W2,3-dimethYi-benzvl)-amine 
(C ^BrClN A 

✓Br * 




The title intermediate was isolated as a white solid in a 72% yield. GC/MS: ret. time = 
10 5.16 min; m/z: 325/327/329. *H NMR (d 6 -DMSO) 6: 8.25 (s, 1H), 8.13 (t, 1H), 7.03-6.95 (m, 
3H) f 4.52 (d f 2H). 2.21 (s, 3H), 2.18 (s, 3H) ppm. 

B. 5-f5-Bromo-4-(2.3-dimethv<-berc 
indol-2-one (C^Br^O). 





15 The title compound was isolated as a light pink solid In a 7.7% yield. MS: 

438.1/440.1 (MH+). 1 H NMR (da-OMSO) 6: 10.12 (s t 1H), 8.97 (s, 1H), 7.98 (s, 1H), 7.32 (s. 
2H), 7.16 (d, 1H), 7.02-6.91 (m, 3H), 6.47 (d, 1H), 4.54 (d, 2H), 3.21 (s, 2H). 2.26 (s ( 3H), 2.16 
(s, 3H) ppm. 
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one 



Example 86 

6-f5-Bromo4-(2,3^imethvl-benzvlaminnV pYri m idin-2-^amin n ]-1,3-dihvdro-indnl-7- 



A - (5-Bromo-2-chlQro-Dvrimiriin- 4.vlvr2 3^imPthvl.ben2vl^.amin ft 
5 fCiaHjagrON^ 

,Br 




The title intermediate was isolated as a white solid in a 72% yield. GC/MS: ret. time = 
5.16 min; m/z: 325/327/329. 'H NMR (d^DMSO) 6: 8.25 (s, 1H). 8.13 (t, 1H). 7.03-6.95 (m 
3H), 4.52 (d, 2H), 2.21 (s, 3H), 2.18 (s. 3H) ppm. 

10 . B - 6-f5-Bromo-4-(2,3-dimethvl-hen7y^^ 

indol-2-one (CzJjggBjNgQL 




The titie compound was isolated as a purple solid in a 21% yield. MS: 438.0/440.2 
(MH+). 'H NMR (de-DMSO) 5: 10.24 (s, 1H), 9.12 (s. 1H). 8.01 (s, 1H). 7.26 (t. 1H). 7.18 (s 
15 1H). 7.07 (dd. 1H). 7.02-6.96 (m. 3H). 6.84 (d. 1H). 4.58 (d. 2H). 3.30 (s. 2H). 2.23 (s 3H)' 
2.17 (s.3H) ppm. 
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Example 87 
5-f5-Bromo-4-(2.5-dimethvl-ben^ 

one 

A. (5-Bromo-2-chloro-pwimidin-4-^W2.5-dimethvl-benzv!Vamine 
5 (C 13 Hi gBrCIN^). 




The title intermediate was isolated as a white solid in an 84% yield. GC/MS: ret. time 
= 4.99 min; m/z: 325/327/329. 1 H NMR (de-DMSO) 5: 8.24 (s t 1H), 8.16 (t t 1H), 7.02-6.91 (m, 
3H), 4.47 (d, 2H), 2.26 (s, 3H), 2.18 (s, 3H) ppm. 
10 B. 5-r5-Bromo-4-(2.5^imethvl-te^ 

indol-2-one f C 21 H 2 gBrf^Ql 1 




The title compound was isolated as a off white solid in a9% yield. MS: 438.1/440.1 
(MH+). HPLC: ret. time = 6.48 min. 1 H NMR (de-DMSO) 6: 10.12 (s, 1H), 8.99 (s, 1H), 7.98 
15 (s, 1H) t 7.35*7.32 (m, 2H), 7.23-7.21 (m, 1H), 7.04-7.02 (m, 1H), 6.91-6.87 (m, 2H), 6.52 (d. 
1H), 4.50 (d f 2H), 3.25 (s, 2H), 2.22 (s, 3H), 2.14 (s, 3H) ppm. 
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ExamoleSfi 
6-f5-Bromo-4-{? , 5-dimethvl-ben7vl^ 

one 

K (5-Bromo-2-chloro^wmMin.4. Y i).r2,5^iiTi ft thYt.ben2vlW a min» 
5 f C 13 H 13 BraN 3 ). 




The title intermediate was isolated as a white solid in an 84% yield. GC/MS- ret time 
= 4.99 min; m/z: 325/327/329. 1 H NMR (d^MSO) 6: 8.24 (s. 1H). 8.16 (t, 1H), 7.02^3 91 (m 
3H). 4.47 (d.2H). 2.26 (s,3H). 2.18 (s.3H)ppm. 
1U B 6-[5-Brom<M-( ?, SHlimethv^ 

indol-2-one (C^ggiNgO! 




o 



The title compound was isolated as a purple solid in a 4 % yield. MS- 438 1/440 1 
(MH+). HPLC: ret. time = 6.86 min. <H NMR (d^DMSO) 6: 10.26 (s. 1H). 9.13 (s. 1H) 8 01 
15 (s. 1H). 7.28 (t, 1H), 7.20-7.18 (m. 1H). 7.12-7.09 (m. 1H), 7.03-7.01 (m, 1H). 6.95-6.86 (m 
3H), 4.54 (d, 2H), 3.31 (s, 2H), 2.23 (s, 3H). 2.14 (s, 3H) ppm. 

Example 89 
6-r5-Bromo^-(?-fl„oro-hen^^ 
* (5-Brom<)-2-chloro-pvrimi din^^ 



20 
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The title intermediate was isolated as a white solid in a 68% yield. GC/MS: ret. time = 
4.75 min; mix. 315/317/319. 'H NMR (d 6 -DMSO) 6: 8.28-8.25 (m. 2H), 7.31-7.22 (m. 2H). 
7.18-7.10 (m, 2H), 4.58 (d. 2H) ppm. 

B. 6-f5-Bromo-4-(2-fluoro-ben z^amino^-ovrimidir>-2-vlaminol-1.3-dih\^ro-indol-2- 
5 one (CjgHjsBjfNsQl 




The title compound was isolated as a purple solid in a 6.5% yield. MS: 428.1/430.1 
(MH+). ( H NMR (da-DMSO) 6: 10.26 (s, 1H). 9.15 (s, 1H). 8.03 (s, 1H), 7.48 (t 1H). 7.26-7.09 
(m, 6H). 6.87 (d, 1 H), 4.65 (d, 2H). 3.31 (s. 2H) ppm. 
10 Example 90 

6-f5-Bromo-4-(2-trifluor omethoxv-benzvlaminoV-ovrimidin-2-vlamino1-1.3-dihvdro- 
indol-2-one 

A. (5-Bromo-2-chloro-pvrimidin -4-vlW2-trifluoromethoxv-benzvlVamine 
iCjzHgBrCIFaNgOL 



15 




The title intermediate was isolated as a white solid in a 66% yield. GC/MS: ret. time = 
4.55 min; m/z: 381/383/385. 'H NMR (d a -DMSO) 6: 8.28 (m, 2H). 7.40-7.30 (m. 4H). 4.63- 
4.62 (d.2H) ppm. 

B- 6-f5-Bromo4-f2-trifluorome thoxv-benzv»aminoVpvrimidin-2-vlamino1-1.3- 
20 dihYdro-indol-2-one jC^X^FJi^ 
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The title compound was isolated as a dark purple solid in a 2% yield. MS- 
494.1/496.0 (MH+). <H NMR (CD 3 O0) 5: 8.00 (s. 1H). 7.41-7.31 (m, 4H). 7.15-7.09 (m 2H) 
7.02-6.99 (m, 1 H), 4.81 (s. 2H). 3.46 (s. 2H) ppm. 

Example 91 
M5-Bromo-4-(3-trifliK)romemo^^ 
indol-2-onfi 

fC, ? H»BrCIF,N,OV 




The title intermediate was isolated as a colorless oil in a 68% yield. GC/MS: ret. time 
= 4.75 min; m/z: 381/383/385. 'H NMR (de-DMSO) 5: 8.35 (t, 1H). 8.26 (s. 1H). 7.45-7 41 (m 
1 H). 7.31-7.20 (m, 3H). 4.56 (d, 2H) ppm. 

B - H5-BrQmc>^3-trifluoromethoxv-benz^ a minftV f vrimidin-2.vi a minn l .i | ^ 
dihydro-indol-2-one (C^tofg^ ~"' """" 





The title compound was isolated as a pink solid in a 38% yield. MS: 494 1/496 1 
(MH+). «H NMR (oVOMSO) 5: 10.16 (s, 1H). 9.02 (s, 1H), 7.98 (s. 1H). 7.61 (t. 1H), 7.44-7 39 
(m, 2H). 7.32-7.17 (m. 4H). 6.57 (d. 2H). 4.59 (d. 2H), 3.29 (s. 2H) ppm. 
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Example 92 
645-Bromo^3-trifluoromethoxv-be^ 
indol-2-one 

A * (5-Bromo-2 -chloro-pwimidiri^-d^^ 
5 (CiiHgBrClRN p), 



cr n n 




The title intermediate was isolated as a colorless oil in a 68% yield. GC/MS: ret time 
= 4.75 min; m/z: 381/383/385. 1 H NMR (d 6 -DMSO) 8: 8.35 (t. 1H), 8.26 (s, 1H). 7.45-7.41 (m. 
1H), 7.31-7.20 (m. 3H), 4.56 (d, 2H) ppm. 

10 B. 6-f5-Bromo ^3-trifluoromethoxv^enzd^ 

dihvdrcHndol-2-one (C^H^BrFJM^^ 




The title compound was isolated as a purple solid in a 4% yield. MS: 494.2/496.2 
(MH+). 'H NMR (de-DMSO) 6: 10.32 (s, 1H), 9.17 (s, 1H), 8.01 (s, 1H), 7.65 (t, 1H), 7.42-7.28 
15 (m f 4H), 7.17-7.15 (m, 1H), 7.07 (dd. 1H). 6.92 (d, 1H) f 4.62 <d, 2H), 3.31 (s, 2H) ppm. 

Example 93 
5-f5-Bromo-4-(4-triflu orometho^ 
indol-2-one 

A. f5-Bromo-2-chtoro-pwimti^^ 
20 (C^H,BrCIF 3 N 3 Q), 

JUL 



CT N N 
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The Me .ntermediate was isolated as a colorless oil in a 76% yie,d GC/MS- r.t « m 
= 4.8 8min;m / Z : 381/383/385. 'H NMR (de-DMSO) 5: 8.34 (t, 1H) 825 s ^4, 37 
2H), 7.30-7.27 (m. 2H). 4.56 (d. 2H) ppm. ' " 1 M1_7J7 (m ' 



10 



15 




Example 94 

^ F N ^ B ^^^m l d^.v,u,. M .. r „- nr , , ] 




The title intermediate was isolated a* o ™i«h<* -i • 

^ wa» i^uiaiea as a colorless oil in a 76% vield rp/mc. ^* *• 
■«"*«*= 38MMJ3/385. .„ NMR (<W>M »* J* «** » ■«» 

2H).?.30.7^ (m .2H).4.56( d .2H)ppm. »•'">. <W5 <MH), 7.41-7.37 (m. 
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B. 6-r5-Bromo-4-(4-trifluorom 
dihvdro-indQi-2-Qne (C™ H^BrF 3 N*0 3 ). 



The ti«e compound was isolated as a purple solid in a 25% yield. MS: 494.0/496.0 (MH+). 'H 
5 NMR (de-OMSO) 6: 10.31 (s, 1H), 9.16 (s, 1H), 8.01 (s, 1H), 7.61 (t, 1H), 7.42 (d, 2H) t 7.28- 
s 7.25 (m, 3H), 7.09 (dd, 1H), 6.92 (d, 1H), 4.61 (d, 2H), 3.32 (s, 2H) ppm. 

Example 95 

6-r5-Bromo-4-(2wTiethoxv-ben2MaminoV^^ 
A. (5-Bromo-2-<frloro-ovr^ 
10 {CjdH^BrC!^ 



The title intermediate was isolated as a white solid in a 78% yield. GC/MS: ret. time = 
5.43 min; m/r 327/329/331. % H NMR (de-DMSO) 6: 8.26 (s, 1H), 8.05 (t, 1H), 7.23-7.19 (m, 
1 H). 7.01 -6.96 (m. 2H), 6.88-6.84 (m, 1 H), 4.52 (d, 2H). 3.80 (s, 3H) ppm. 
15 B. • 6-t5-Bromo-4-(2-methoxv-benzvlaminoVpvrlmidin-2-vlamino1-1.3-dihvdro- 

indol-2-one (Cg Hi aBrN*Og). 





Br 




Br 



The title compound was isolated as a gray solid in a 12% yield. MS: 440.1/442.1 
(MH+). 1 H NMR (d 6 -DMSO) 5: 10.31 (s, 1H), 9.17 (s, 1H), 8.00 (s, 1H), 7.54 (t, 1H), 7.29 (s t 
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1H), 7.20-7.11 (m, 2H), 6.95-6.89 (m. 3H), 6.75-6.73 (m. 1H), 4.56 (d, 2H), 3.63 (s, 3H). 3.32 
(s, 2H) ppm. 

Example 96 

6-r5-Bromo-4-(3-methoxv-te^ 
5 A - (5-Bromo-2-chloro-Dv^ 

iCi2H 1i BrClN,Q) ! 

Br 



XX 




The title intermediate was isolated as a white solid in an 83% yield. GC/MS: ret. time 

= 5.56 min; m/z 327/329/331. *H NMR (ds-DMSO) 8: 8.28 (t. 1H), 8.25 (s, 1H). 7.21 (t. 1H), 

10 6.86-6.77 (m.3H). 4.50 (d.2H).,3.70(s,3H) ppm. 

B - 645-BrtHno^3-memoxv- benzvtaminoV^wmklin-2-vlamino1-1.3-dihvdro. 
indol-2-one (C^HjsBrNsO^ 




The title compound was isolated as a pink solid in a 5% yield. MS: 440.0/442.0 
15 (MH+). <H NMR (oVDMSO) 6: 10.23 (s. 1H). 9.11 (s, 1H). 8.02 (s, 1H), 7.21-6.82 (m. 8H). 
4.57 (d. 2H), 3.81 (s, 3H). 3.30 (s. 2H) ppm. 
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Example Q7 
§rf5-Bromo^-(3-trifluoromethvt-oen^ 

2-one 

A- (5-Bromo-2-chloro-ovrimidin- 4.y|V(3-trifl l inrn m ethvt-benzvlVaminA 
5 {Ci?H,BrCIRNA 




The title intermediate was isolated as a white solid in a 78% yield. GC/MS: ret. time = 
4.77 min; m/z: 365/367/369. 1 H NMR (d 6 -DMSO) 6: 8.38 (t, 1H), 8.26 (s. 1H), 7.67 (s. 1H) 
7.59-7.51 (m, 3H), 4.60 (d. 2H) ppm. 

10 B - 6-r5-Brom<)-4-f3-trffluoromethv1-r^^ 

indol-2-one (Q^j^rF^^ 




The title compound was isolated as a purple solid in a 10% yield. MS: 478.0/480 0 
(MH+). *H NMR (d 6 -DMSO) 6: 10.33 (s. 1H), 9.18 (s. 1H). 8.01 (s, 1H), 7.71-7.67 (m, 2H) 
15 7.62-6.60 (m. 1H). 7.54-7.48 (m. 2H). 7.29 (d,MH). 7.05 (dd, 1H). 6.91 (d. 1H). 4.66 (d 2H) 
3.31 (s.2H) ppm. ' 
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Example 98 

eH5-Bromo-4-f(thiazo^ 

one 

A Thiazole-2-carbaldehvde nximA fr.^j^r^l 

NOH 

ay 

The title intermediate was synthesized following the procedure by Dondoni (Dondoni, 
A.. Fantin. G.. Fogagnolo. M., Medici. A.. Pedrini. P.; Synthesis 1987, 998-1001) and isolated 
as a light purple solid in a 50% yield. GC/MS: ret. time = 1.55 min and 1 .70 min (cis and trans 
isomers); m/z 128. 

10 B - C-Thiazol^-vl^nethvlaminft (H .n fl Ki-Q^ 

NH 2 




The title intermediate was synthesized following the procedure by Dondoni (Dondoni 
A., Merchan. F.L.. Merino. P., Rojo. I.. Tejero. T.; Synthesis. 1996. 641-646) and isolated as a 
crude sample in a 21% yield. GC/MS: ret time = 0.99 min; m/z: 114. 'H NMR (da-DMSO) 5- 
15 7.65 (d.1H). 7.52 (d. 1H). 3.95 (s.2H). 3.30 (s.2H)ppm. 
C - (5-Bromo-2-<fttoro-pvrimidir^ 




The title intermediate was isolated as a yellow solid in a 45% yield. GC/MS- ret time 
= 4.91 min; m/z: 304/306/308. 'H NMR (de-DMSO) 5. 8.55 (t. 1H). 8.33 (s. 1H) 7 71 (d 1H) 
20 7.60 (d.1H). 4.81 (d.2H)ppm. • h 
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D. 5^5-Brom<M4(thiazoN2-vfmetM 
indol-2-one (C^BrNgOS). 




The title compound was isolated as a brown solid in a 43% yield. MS: 417.0/418.9 
5 (MH+). . 1 H NMR (de-DMSO) 6: 10.15 (s, 1H), 9.10 (s, 1H), 8.02 (s, 1H), 7.82 (sb, 1H), 7.72 
(d, 1H), 7.54 (d, 1H), 7.40 (s, 1H), 7.22 (d. 1H), 6.56 (d, 1H), 4.81 (d, 2H), 3.33 (s ( 2H) ppm. 

Example 99 

545-Bromo-44(5-methanesulfonvMhiophen^ 
1 .3-dihvdro-indol-2-one 
10 A 5-Methanesulfonvl-thiophene-2-carbaldehvde (Cg HgO^S?). 

O 



H 




S 



7 



o 

II 

-s- 

II 

o 



15 



The title intermediate was prepared by adapting the procedure by Archer (Archer, 
W.J., Cook, R., Taylor, R.; J. Chem. Soc. Perkin Trans. //; 1983, 813-819) and isolated as a 
light yellow solid in a 26% yield. GC/MS: ret. time = 2.96 min; m/z: 190. 1 H NMR (de-DMSO) 
6: 10.01 (s f 1H), 8.08 (d, 1H), 7.94 (d, 1H), 3.42 (s, 3H) ppm. 

B. (5>Methanesulfonvl-thiophen-2-v»-m ethanol (C g H e O*S?). 
OH 




20 



The title intermediate was prepared by adapting the procedure by Lee (Lee, Y. and 
Silverman, R.B.; Tetrahedron, 2001, 53, 5339-5352) and isolated as a yellow oil in a 74% 
yield. GC/MS: ret. time = 3.55 min; m/r 192. 'H NMR (d 6 -DMSO) C: 7.61 (d, 1H), 7.04 (d. 
1H), 5.83 (t, 1 H), 4.67 (d, 2H), 3.27 (s. 3H) ppm. 
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2-Chlorome(hvl-5-methanefi u|fonvt-thionhenefC : .H J1 0 ; c; : ^ 




The title Intermediate was isolated as a white solid in a 52% yield. GC/MS: ret. time = 
3.31 min; m/z: 210/212. 'H NMR (d tt -DMSO) 5: 7.65 (d. 1H), 7.29 (d. 1H). 5.08 (s, 2H), 3.32 
5 (s, 3H)ppm. 

a - C-(5-Methanesulfonvl-thioohen-2-vlWnethvlamine (CgHoNOjy 




The title intermediate was isolated as a white solid in the TFA salt form in a 75% yield. 
GC/MS: ret. time = 3.53 min; m/z: 191. "H NMR (de-DMSO) 5: 8.36 (s. 2H), 7.73 (d, 1H). 
10 7.32 (d. 1 H), 4.32 (s, 2H). 3.32 (s, 3H) ppm. 

E - (5-Brom<)-2-chloro-Dwimi din-4-vlW5-methanesulfonvl-thioDhen-2-vlmethvlV 
amjTOiC^BrCJN^Q^L 



N^V Br 




The title intermediate was isolated as a light yellow solid in a 74% yield. GC/MS: ret 
15 time = 7.00 min; m/z: 381/383/385. 'H NMR (de-DMSO) 5: 8.49 (t, 1H). 8.31 (s, 1H), 7.62 (d, 
1H), 7.14 (d. 1H). 4.72 (d. 2H), 3.27 (s, 3H) ppm. 
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F. 545-Bromo-4-r(5-methanesulfQnvt~thioDhen-2-vlmethviVamino]-pvrimidin'2- 
vlaminoH .3-dihvdro-indol-2-one (Cj gH ^BrfsUCK So). 




The title compound was isolated as a pink solid in an 18% yield. MS: 494.0/495.9 
5 (MH+). 1 H NMR (d^DMSO) 6: 10.18 (s, 1H), 9.11 (s, 1H) t 8.01 (s, 1H), 7.74 (t, 1H), 7.61 (d, 
1H), 7.47 (s, 1H) f 7.34-7.31 (m, 1H), 7.11 (d. 1H), 6.63 (d. 1H), 4.74 (d, 1H), 3.37 (s, 2H) ( 3.30 
(s, 3H) ppm. 



The title intermediate was isolated as a white solid in a 78% yield. GC/MS: ret time = 
4.77 min; m/z: 333/335/337. 'H NMR (d«-DMSO) 5: 8.33 (t, 1H), 8.28 (s, 1H), 7.33-7.26 (m, 
15 1H) ( 7.16-7.06 (m, 2H), 4.61 (d, 2H) ppm. 

B. 5-f5-Bromo-4-(2.3-difluoro-benzvlaminoVpvrimidin-2-vlamino1-1.3-dihvdro- 
indol-2-one (C^ H ^BrF^NgO). 



10 



Example 100 
5-f543romo-4-(2.3-dffluoro-lrenzd^ 

A. (5-Bromo-2-chloro-pvrimidin-4-yjH2.3-difluoro-benzvi)-amine 



iCuHzBr€IF 2 N 3 ). 





F 
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^ C ° m ^™ M °*°™^*°X%Vi<*>. MS: 4461/4480 
* 3H, 7,3.7,, ,„,, (m , 1H) , „, 4 ^ < 



, 2H) ppm 

Example 101 

lkiiH 7PrClFoN ^V 



2-one 



AT 




10 477 ™" m,einte ^^^ GC/MS- ret time- 

B - 6-f5-Bromn-4-f? ^-4jjf| llf > m hm-ii-m.;., ■> • „ 
> ndo|.2.one fCj gH^grFgNgQJ. i_4_JMiro 




15 



The title compound was isolated 



a purple solid in an 8% yield. MS: 44*6.0/447.9 



28-7.26 



20 



Example 107 
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The title intermediate was isolated as a white solid in a 78% yield. GC/MS: ret. time = 
4.63 min; m/r 333/335/337. 'H NMR (ds-DMSO) 6: 8.28-8.26 (m, 2H). 7.35-7.29 (m. 1H). 
7.23-7.17 (m. 1H). 7.04-6.99 (m, 1H). 4.54 (d. 2H) ppm. 

B - 5-f5-Bromo-4-f2.4-difluor o-benzv<amino)-pvrimidin-2-vlamino)-1 3-dihy rirn- 
5 indol-2-one fC^ H^Brj^n^ 

N-V Bf 



15 





The title compound was isolated as a dark pink solid in'a 13% yield. MS: 446.1/448.1 

(MH+). 'H NMR (drDMSO) 5: 10.15 (s. 1H). 9.04 (s. 1H). 8.00 (s. 1H). 7.51 (t. 1H). 7.39 (s. 

1 H), 7.25-7.20 (m. 3H). 7.03-6.98 (m. 1 H). 6.56 (d. 1 H), 4.58 (d. 2H). 3.30 (s. 2H) ppm. 

10 Example 103 

6-f5-Bromb^2,4-dinuoro-benzvlaminoW>^r n idin-2-vlamino1-1.3-dihvrirn-inrinl.9^n 0 

A- (5-Bromo-2-chloro-ovrimiriin^ -y|U2.4-difliiorn-benzvlVaminft 
(CnHTBrCIF,^). 




The UUe intermediate was isolated as a white solid in a 78% yield. GC/MS: ret time = 
4.63 min; m/z: 333/335/337. 'H NMR (de-DMSO) 5: 8.28-8.26 (m. 2H). 7.35-7.29 (m, 1H), 
7.23-7.1 7 (m. 1H). 7.04-6.99 (m, 1 H). 4.54 (d, 2H) ppm. 

B - e-fS-Bromo^^^ifluoro-benz^aminnV pvrimidin^-vlaminol-I.S-dihv rirfv 
indol-2-one ((CjjHuBr^NaOL 
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The title compound was isolated as a light purple solid in an 11% yield. MS: 
446.2/448.2. 'H NMR (oVDMSO) 5: 10.28 (s. 1H). 9.18 (s, 1H). 8.03 (s. 1H), 7.50 (t. 1H). 
7.32. 7.12 (m. 4H). 7.02-6.97 (m. 1 H). 6.90 (d. 1 H), 4.61 (d. 2H). 3.32 (s, 2H) ppm. 

The following compounds were also prepared using the methods described in this 
5 application. 

6-[5-Chloro^-(2-trifluoromethyl^enzylamino^pyrimidin-2-ylaminol-1,3-dihydro-indol- 

2-one 

5-Chloro-N2-(1-methyl-1H-indol-^ 

diamine 

10 ^ Ch,or <^-(1H-indazol-^^ 
5-Chl«o-N 2 -(1-methyMH^ 
6K5^hloro^(pyridin-2-yJmeth^ 

one 

5-CWoro-N2Kimndazc^yl^ 
15 ^ Chlor °- N 2^1H-indazol-6-yl^^ 
(5^5-Bromo^(pyridirv2-ylmem^ 
acid tert-butyl ester 

(^5-Bromo-4-[(pyridin-2-y1methyl)-am^^ 
acid tert-butyl ester 



6-{4-[(Pyridin-2-ylmethyl)-amino]-5-trifluoromethy1-pyrimidin-2-ylamino^1.3-dih 
indol-2-one 



20 

indol-2- 

N2-(1-MethyM H-indol-5-yl^ 

diamine 

(6-{5-Bromo^(pyTidin-2-ytmethy1)^ acid 
25 tert-butyl ester 

N4-Pyridin-2-y1methyl-N2-quinota^^ 

2-{6-{5-Bromo^(pyridin-2-ylmemyl)-amino]i)yrimidin-2-ylaminoHndol-1-y^ 
methoxy-ethyl)-acetamide 

6-{5^loro-4-[(3-methyl-pyridirH2-ylmethy1>amino]-pyrimidin-2-ylamino}-1 ,3-dihydro- 
30 indol-2-one 

<6-{5-Brom<M-Kpyridin-2-ylme^ 

(6-{5-Bromo-4-[(pyridin-2-ylmethyl)-amino]-pynmidin-2^ 
acid tert-butyl ester 

N2-(1 H-lndazol-6-y1)-N4-pyridin-2-yImemyl-5-trifluoromethyt-pyrimidine-2,4-diamine 

35 (^ Brom ^KPyridin-2-y4methyl^amino]-pyrimidin-2-y1aminoH acid 

tert-butyl ester 
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(6-{5-Bromo-4-[(pyridin-2-ylmethyl)-a^ 

acid 

(5^5-Bromo-4-[(pyridin-2-^ acid 
(5^5-Bromo-4-[(pyridin-2-yimeth^ 

5 acid 

5^5-Chloro-4-[(3-methy^ 
indol-2-one 

5-[5-Chloro-4-(3-methanesulfontf 
indol-2-one 

0 6 -[ 5 ^ h,or <>^-(3-methyl^ 

5- [5-Chloro-4-(2-fluoro-benzylamino 

6- [5-ChIoro-4-(2-fIuoro-benzylamino)-pyrimidin-2-ylamin 
^5-Bromo-4-(2-methoxy-ethyiamino}^^ 
5-[5-Chloro^3HTiethyl-ben^ 

5 6 H5-Chloro^[(4^ethy|.pyridin-2-ylmethyl)-amino]-pyrimi^^ 
indol-2-one 

5-(4-Benzy!amino-5^hIoro-pyr^ 

5-Bromo-N2-(1 H-indol-5-yl)^^ 

5-Bromo-N2^1H-indol-5-yl)-N4^ 

) ^ Bromo ^2-(1H-indoW-yl)-^ 

5-Bromo-N2-(1H-inda2X>l-5-yl)-N^^ 

5-Bromo-N2-(1 H-indazol-6-^^ 

5-Bromo-N2-(1H-indo!-4-yl)-N4-pyridin-2.ylmethy|.pyrimidine-^ 

5- Bromo-N2^1H-indazoI-5-yl)-N4-pyr^ 

1 N2-{1 H-lndol-S-yl^-pyridin^-ylmethyl-pyrimidine^^-diamine 
N2-(1 H-lndazol-6-y!)-N4-pyrid^^ 
N2^1H-lndd-5-yl)-N4^2-pyrid^^ 

N2-(1 H-Indazol-5-yl)-N4i>^^ 
N2^1H-lndazol-5-yl)-N4-(2^ 
N2-(1H-lndazol-6-ylHW~(2-pyrid^ 

6- {5-Bromo-4-[(pyridin-2-ylmethyl)-amino]-pyrimidin-2-^ 
benzoimidazol-2-one 

5.[5-Bromo-4-(2-pyridin-2-yl-ett 
benzoimidazol-2-one 

^4-[(Pyridin-2-ylmethyl)-amino]^ 

one 

5-[4-(2-Pyridin-2-yl-ethy!amino^ 
5-Bromo-N2-(1 H-indazol-6-yl)^^ 
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5-{5-Bromo-4-[(pyridin-2-ylmethyl)-amino]-pyrimidin-2-ylamino}-1,3-dihydro-ind 

one 

5-[5-Bromo-4-(2-pyridin-2-yl^ 

5-{4-{2-Pyridin-2-yl-emylamino)-pyrimidin-2-ylamino]-1,3-dihydro-indol-2^^ 
^Br<>mo-N2-(2-methyl-1H-indol^^^ 

N2-(2-Methyl-1H-indol-5-yJ)-l^pyrklin-2-ylmethyl-pyrimidine-2.4-diamine 

N2-(1H-lndol-6-yl)-N4-pyridin-2-ylmethy1-pyraiiidine-2.4-diamine 

5-Bromo-N2-(2-methyl-1H-indd-5-y1)-N4-pyridin-2-ylmethyl^^ 

5-Bromo-N2-(1H-indol-6-yl^N4-pyridin-2-ylmethyl-pyrimfdine-2.4-dra^ 

5-Bro m o-N2-(1H-indol-6-yl)-N4-(2-pyridin-2-yl-ethyl) i )yrimid 

N2-(1H-BenzoimkJazol-5-ylH-b™ 

N2-<1 H-Benzoimidazol-5-yl)-^ 

3-[^Bromo-4-<2-pyridin-2-yl-eth^ 

N2-(1H-Benzoimidazol-5-yl>N4-pyridin^^ 

5-Bromo-N2-(2-methyl-1H-benzoimidazol-5-yl)-^pyridin-2-ylmethy1-pyri 

diamine 

N2^2-Methyl-1H-benzoimidazol-5-ylVN4-pyridin-2-ylmethyl-pyri 
^™o-N2-(2™ethyl-1H-berizoimkJ^ 
2,4-diamine 

5-Bromo-N2-(2,3^ihydro-1H-indol-5-yl)-N4-(2-pyridifh2-yl-ethyl)-pyri 

diamine 

N2-(2,3-Dihydro-1H-indol-5-yl^ 

5-Bromo-N2H1-memyl-1H-indol-5-yl)-N4-{2-pyridir»-2-yl-ethylH)yri m 

N2-(1-Methyl-1H-indol-5-yl)-N4-pyrklin-2-yImethyl-pyrimidine-2,4-diamine 
^™^2-(2.3<iihydro-1H-indd^^^ 

5^romo^2^1-methyJ-1H-indol-5-yl^N4-pyridin-2-ylmethyl-pyri^ 
5-Ru OT o-N4-pyn*in-2-ylm^^ 

^Bromo^4-pyridin-2.ylmeth^^ 

^Bromo-N2-<1H-indol-7-yl)-N4-<2^ 

5-Bromo^2^1H-indol-7-yl)^4-pyridin-2-yimethyl-pyrimidine-2,4-diamine 

5- Bromo-N2H1H-indazol-4-yl)-hM-pyridin-2-ylmethyl-pyrimidine-2.4^iamh^ 

6- {5-Bromo-4-[(pyridin-2^^ 

one 

^Brom^-OH-indazoM-yl)-^ 

5-Bromo-N4-(2-pyridifv2-yl-elhyl)-N2-quinolin-6-yl-pyrimidine-2.4-diam^ 

5-Brom<>-N4-pyridin-2-ylmemy)-N2-quinolin-5-yl-pyrimidine-2.4-diamine 
5-Brom<)-N4-<2-pyridin-2-^ 
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5-Bromo-N4-pyridin-2-ylmethyl-N2-quinolin-8-y!-pyrimidine-2,4-diam"m 
5-Bromo-N4-(2-pyridin-2-yl-ethyl)-N2-quinolin^yI-pyrimidine-2,4-diamine 

5- {5-Bromo^[(pyridin-2-ylmethyl)-amino]-pyrimidin-2-y1amino}-1H 

acid ethyl ester 
5 6-[5-Bromo-4-(2-trifluoromethyl^ 
2-one 

6- Bromo-N2^1H-indazol-5-ylVN4^2-trifluoromethyl-benz^ 
5-Bromo-N2-(1H-indazol^ylHsl4^2-trifto 

5-Bromo-N2-(1 -methyl-1 mndo!-5-yl)-N4-(2-trifluoromethyi-benzyl)-pyrimidine-2 t 4- 

10 diamine 

5-Bromo-N2^1 H-indazol-7-yl)^ 

5-Bromo-N2^1l+indazoM-ylHsl4-(2-^ 

645-Bromo^[(pyridin-2-yImethyl)-amino]-py^ 

one 

1 5 N2-Ben20thiazol^yI-54>romo-N4-pyridin-2-ylmethyl-pyrimidine-2 f 4 
5^5^romcH4-[(pyridin-2-ylmeth^ 
carbonitrile 

5-Bromo-N4-pyridin-2-ylmethyl-N2-(1 -pyridin-2-ylmethyl-1 Hnndazol-5-yl)-pyrimidine- 
2,4-diamine 

20 N2-(1 -BenzyM H-indoI-5-yl)-5^romo-N4-pyridin-2-yim^ 

5-Bromo-N4-pyridin-2-ylmethyl^2-(1 -pyridin-2-ylmethyl-1 H-indol-5-yl)-pyrimidine-2,4- 

diamine 

N2-(1 -Benzyi-1 H-indazoI-5-yl)-5-bromo-N4i>yrid^ 

5-Bromo-N2-{1 -methyl-1 H-indazol-5-yl)-N4-pyridin-2-ylmethyl-pyrimidine-2,4Kliami^ 
25 5-Bromo-N4-(4-methyl-cyclohexyf)-N2-[3-(1 ( 2.3 t 6-tetrahydro-pyridin-4-yt)-1 H-indol-5- 

yl]-pyrirhidine-2 t 4-diamine 

5-Bromo-N4-<4-methyl-cyclohexyl)-N2-[3-(1 ^.S.Wetrahydro-pyridin^ylM H-indol-5- 
yf]-pyrimidine-2,4-diamine 

5-Bromo-N4-cyclohexytmethyl-N2-[3-{1 f 2.3,6-tetrahydro-pyridin-4-yl)-1 H-indol-5-yl]- 
30 pyrimidine-2 f 4-diamine 

1 -{5-Fluoro-4-[(pyridin-2-yImethyl)-amino]-pyrimidin-2-yi}-3- {1 ,2,3,6-tetrahydro-pyridin- 

4-y1)-1 H-indol-5-ylamine 

H5-Chloro-4-[(pyridin-2-ylmethyl)-aminol-pyrimidin-2-yl}-3-{1 ,2,3,6-tetrahydro-pyridin- 

4-yl)-1 H-indol-5-ytamine 
35 5-Huoro-N2-(1H-indazo!-5-yI^N4-py^^ 

5H5-Fluoro^(pyridin-2-ylmethyl)-amino]-pyrimidin-2-ylamino}-1 ,3-dihydro-indol-2- 

one 

5<Moro-N2-(1 H-indazol-5-yl^^ 
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^5-Chloro-4-[(pyridin-2-ylmeth^ 

one 

5-Fluoro-N4-(2-pyridin^ 
pyrimidine-2,4-diamine 

5^hloro-N4-(2-pyridin-2-^ 
pyrimidine-2,4-diamine 

5-Fluoro-N2-(1H-indazol-5-^ 

5-[5-Fluoro^2-pyridi^ 

^Woro4^2-(1H-irKlazol-5^ 

^^Woro-4-(2-pyridin-2-^^ 

5W(Pyridin-2-ytmethyO-am^ 
indol-2-one 

M5-Methoxy^-^ 

one 

^[5-Methoxy-4-(2-pyrkj^^ 

one 

5-{5-Methoxy^-(2-trifluoromethyl4)en2y(amino)i)yrim 

2-one 

M5-Bromo-4-[(cydohex-1-en^ 

2-one 

^5-Bromo-4-(methyl-pyrid^ 
indol-2-one 

5-[5-Bromo-4-(4-methyl^dohextf^ 

one 

5~[5-Bromo-4-(4-methyl-cydohexyt^^^ 

one 

5-[5-Bromo-4-(c^ohexyl^^ 

5^hloro-4-(2-t^^ ,3-dihydro-indol- 

2-one 

2-(2-Oxo-2.3-dihydro-1 Hnndol-5-yfamino)-4-K^^ 
carbonitrile 

^5-Methyf-4-[(pyridin-2^ 

one 

N2-(1H-lndazol-5-yl)-5-meth^ 

5-Fluoro-N4-pyrldin-2-ylmethyl-N2-[3-(1 ^.3 f 6-tetrahydro-pyridin^yl)-1 H-indol-5-yl]- 
pyrimidine-2,4-diamine 

5-Chloro-N4-pyridin-2-ylme^ 
pyrimidine-2,4-diamine 
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2-(2-Oxo-2 ( 3Kiihydro-1H-indoi-5-ylaminoH-(24rifluoromethyl-benzy1amino)- 
pyrimidine-5-carbonitrile 

5^4-[Methyl-(2^yridin-2-yl-emyl^^ 

5-Bromo-N4-cyclohex-1 -enylmethyl-N2-[3-(1 f 2 f 3,6-tetrahydro-pyridin-4-yl)-1 H-indol-5- 
5 yl]-pyrimidine-2,4-diarnine 

N2-(1H-lndazol-5-yl)-N4-pyridin-2-yImethyl-5-trifluoromethyl-pyri 
5-[5-TrifluoromethyM-(2-trifI^^^ 
dihydro-indot-2-one 

6^2-[(Pyridin-2-ylmethyl)-amino]-5-trifluoromethyl-pyrimidin^-ylam 
10 indol-2-one 

545-Bromo-4-(piperidin-4-ylamino)i>yri^^ 

5-{4-{1 -Acetyl^iperidin^-ylamino)-54)romo-pyrimidin-2-ylamino]-1 ,3-dihydro-indol-2- 

one 

2- (2<)xo-2 l 3Kiihydro-1H-indol-^^^ 
15 carbonitrile 

M4-[(3-Methyl-pyridin-2-ylmeth^ 
dihydro-indol-2-one 

6^4-[(3-Methyl-pyridin-2-y!methyl)-amta^^ 
dihydro-indol-2-one 
20 4-[5-Bromo-2-(2K>xo-2,3^ihydro-1H-indol^^ 
1 -carboxylic acid tert-butyl ester 

5-[5-Bromo-4-(1 -methanesulfonyl-piperidin-4-ylamino)-pyrimidin-2-ylamino]-1 ,3- 
dihydro-indol-2-one 

5-[5-Bromo-4-(piperidin-3-ylamino)-py^ 
25 4-[5-Bromo-2^2^xo-2,3KJihydro-1H-indol-5-ylamino)-pyrimW 
1 -carboxylic acid ethylamide 

3- t5-Bromo-2^2-oxo-2,3<lihydr(>1HHndol-5-yiamino)-pyri^ 
1 -carboxylic acid ethylamide 

5- [4-(1-Benzoy1-piperidin-4-ylam^ 

30 2-one 

6- [4-(3-Methanesulfonyl-benzylamino)-5-meto^ 
indol-2-one 

6-[4-(3-Methanesulfonyl-benzylamino)-5^ 
dihydro-indol-2-one 
35 6-[4-(3-Methanesulfony1-benzylamin^^ 

5-[4-(1-Benzenesulfonyl-piperidin-4-ylami^^ 
dihydro-indol-2-one 
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5- [4-(3-Methanesulfonyl-ben2ylamino)-5-trifluoromethyl-pyrimidin-2-ylamin 
dihydro-indol-2-one 

6- {5-Chloro-4-[(piperidin-3-ylmethyl)-amino]-pyrimidin-2-ylami^1.3-dihydr^ 

one 

5 6 ^ Chlor <>^I(1-methanesulfonyl-piperidin-3-ylmethyl)-amino]^yrim 
1 ,3-dihydro-indol-2-one 

^Bromo^[(piperidin-3-ylmethyl)-amino^ 

one 

645-Bromo^-K1-methanesulfonyl-piperidin-^^^ 
10 1.3-dihydro-indol-2-one 

5H5-Fluoro^-(3^ethanesulf(myl-berj2ylamino^pyrimidin-2-ylamino]-1,3-d^ 
lndol-2-one 

5^5-BromcM-[(1-hydroxy-cydohexyimethyl)-amirK)]-pyrimidin-2-ylam 
indol-2-one. 

15 • 

The present invention is not to be limited in scope by the specific embodiments 
described herein. Indeed, various modifications of the invention in addition to those described 
herein will become apparent to those skilled in the art from the foregoing description and the 
accompanying figures. Such modifications are intended to fall within the scope of the 
20 appended claims. 

All patents, applications, publications, test methods, literature, and other materials 
cited herein are hereby incorporated herein by reference in their entireties. 
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CLAIMS 

1 . A compound of the formula 1 

^5 



JU 



FT 
1 

5 or a pharmaceutically acceptable salt, solvate, hydrate, or prodrug thereof, 
wherein R 1 has the following formula 2 



D \ D 



II 

2— W 
2 

wherein each D is independently selected from the group consisting of CR 8 and N t with the 
10 proviso that R 1 is linked to NH group through a ring carbon atom; 

wherein E and G are independently selected from the group consisting of N and C; 
wherein X, W and Q are independently selected from the group consisting of N, O, S, 
S0 2 , CO, NR 3 , CR 2 and CR 2 R 3 ; 

wherein Y and 2 are independently present or absent, if present Y and Z are selected 
15 from the group consisting of N, O, S, S0 2 , CO, NR 3 f CR 2 and CR^ 3 ; 

wherein A is present or absent, if present A is selected from the group consisting of O, S 
and NH and wherein B is present or absent, if present B is selected from the group consisting of 
CO, SO* and NR 6 , with the proviso that when A is O or S that B is absent; 
wherein n is an integer from 1 to 3; 
20 wherein each R 2 is independently selected from the group consisting of H, C,-C 6 alkyl, 

C3-C 7 cycloaikyl. C4-C7 heterocycloalkyl, OC r C e alkyl, OC3-C7 cycloalkyl, OC 4 -C7 heterocyloalkyl, 
NH 2 . NHR 6 , NR 6 R 7 , SR 6 . SOR 6 . SO^, C0 2 R*. CONH 2 , CONHR 8 , CONR 6 R 7 , S0 2 NH 2 , 
SOzNHR 6 , S02NR 6 R 7 f NHCOR 6 , NR 6 CONR 6 , NHCONHR 6 , NR 6 CONHR 8 . NHCONR 6 R 7 , 
NR 6 CONR 6 R 7 , NHS02R 6 , NR 6 S0 2 R 6 , with the proviso that O, N or S atom of the foregoing 
25 substituents may not be bound to a carbon atom bound to another heteroatom, said alkyl, 
cycloalkyl, heterocycloalkyl moieties of the foregoing groups are optionally substituted by 1 to 3 
substituents independently selected from the group consisting of H. halo, d-Ce alkyl, CN, NH 2 , 
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20 



wherein each R 3 is independently selected from the group consisting of H. C,-C alky. 
Ca-C 7 cycloalkyl. C 4 -C 7 heterocycloalkyl. C0 2 R 6 , CONH 2( CONHR 6 , CONRV or R 2 and R' 
5 taken together with the carbon atom they are linked to can form a 3-7 membered cydoalkyl ring 
or 4-7 membered he.erocydoa.ky. ring, wherein each methylene group present in said 3-7 
ZTT h T*** and SaW ^ ™"*-d heterocydoalky. ring may be optionally 
replaced by a C=0 group, sakl alky., cycloalkyl, heterocycloalky. moiefes of the foregoing groups 

h i! 0 ' ^ a ' k * CN ' NH2 ' NHR " N(R1V OR, °' c ^ -* <*>> *«* ck£ 

heterocycloalkyl, C0 2 R". CONH 2 . CONHR 11 . and CONR^R 12 ; 

wherein R< is selected from the group consisting of H, Cl -C 6 a.ky.. C^ 7 cyc.oa.ky.. C 4 - 
C 7 heterocydoalky,. QrC aryl> and M0 membered ^ 

,5 bTTf "* ^ ° f f0re90 ^ 9-ps are optionally substituted' 

by 1 to 3 subsets ^ependenay se.ected from the group costing of H, halo, OH, NO. C r 
Ce a«ky, C (R CsCR e ^ ^ ^ 

STiS^ h 8 eter0Cytoal ^. C=N -° H ' WWPrCb NH, NHR 6 , NR 6 R 2 . SR 6 , 

SOR . SO.R . C0 2 R 6 . CONH, CONHR 6 , CONRV. SO.NH, S0 2 NHR 6 , SO.NRV NHCOR 6 
« CONR 6 , NHCONHR 6 . NR 6 CONHR 6 . NHCONRV. NR 6 CONR 6 R 7 , NH^R 6 . NR^R 6 
with the proviso that O. N or S atom of the foregoing substituents may not be bound to a camon 
atom bound to another heteroatom; 

SO CH ™u R ' fe Se,6Cted *" er0UP C ° nSiStin9 ° f * * Cl ' CN " CF * CHaF. CHF, 
SO.CH, CONH, cydopropyl, cydobuty.. C 6 H, CONHR 6 , CONRV, C0 2 R 6 . C(R 9 )=C( R \ and 

<^C JTZT ~ ^ " indePenden " y S<!,eCted t ° m ^ 9rOUP Con *»* - -* 
4 7 heteroCyC,0aI ^ ■* - 5-10 membered heteroary,. said a.ky1 
cydoafcy,, heterocydoalky.. a* and heteroary, moieties of the foregoing groups are optional* 
substrtuted by 1 to 3 substituents independent selected from the group consisting of H halo 
Cr* - * CN. NH, NHR 10 , N(R 16 >, 0 R« Cl -C, ,ky, C^ « c££^ 
CO/? , CONH, CONHR 11 , and CONR n R 12 ; erocycoaikyt. 

C -C T> ^ b indePendenUy ^ ^ * e W «n**9 of H. C-Ce alkyt. 

C^ cydodkyl. C-C, heterocydoalky.. Ca -C 10 aryl. and 5-10 membered heteroary.. said a.ky. 
cydc^^terccydoa.M. ar* and heteroa* moie«es of - foregoing groups are opajy 
subs.tuted by 1 to 3 substituents independently selected from the group consist of H ha.o 
Cr* a.ky.. CN. NH, NHR 16 . N(R 10 ), OR 10 , C,-C 6 alky, cydoa.kyl. he«lyl,l 
C0 2 R". CONH, CONHR 11 , and CONR 11 R 12 ; « erocydoalkyt, 
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wherein each R 8 is independently selected from the group consisting of H, halo, cyano, 
C,-C 6 alkyl, C 3 -C 7 cydoalkyl, C 4 -C 7 heterocydoalkyl, OC r C 6 alkyl, OCyC 7 cycloalkyl, OC 4 -C 7 
heterocyloalkyl, NH 2f NHR 6 , NR 6 R 7 , SR 6 , SOR 6 , S0 2 R 6 , C0 2 R 6 , CONH 2 . CONHR 6 , CONR 6 R 7 , 
S0 2 NH 2t S0 2 NHR 6 , SO^RV, NHCOR 6 , NR 6 CONR 6 , NHCONHR 6 , NR 6 CONHR 6 , 
5 NHCONR 6 R 7 , NR 6 CONR 6 R 7 , NHS0 2 R 6 , NR^C^R 8 , said alkyl, cycloalkyl, and heterocydoalkyl 
moieties of the foregoing groups are optionally substituted by 1 to 3 substituents independently 
selected from the group consisting of H, halo, d-Ce alkyl, CN, NH 2 , NHR 3 . NfR 3 )* OR 3 , Ct-C 6 
alkyl, QrC 7 cycloalkyl, C4-C7 heterocydoalkyl, C0 2 R 6 , CONH 2 , CONHR 6 , and CONR 6 R 7 ; and 

wherein each R 9 is independently selected from the group consisting of H, CF 3l and C r 
10 C 6 alkyl, said d-C 6 alkyl is optionally substituted by 1 to 6 halo atoms; 

wherein each R 10 is independently selected from the group consisting of H, C t -Ce alkyl, 
C3-C7 cydoalkyl, C4-C7 heterocydoalkyl, C0 2 R 11 , CONH 2 , CONHR 11 , CONR 11 R 12 , SOR 11 . 
S0 2 R 11 , SO^Hz, SOzNHR 11 . SO z NR 11 R 12 ; said alkyl, cydoalkyl, heterocydoalkyl moieties of the 
foregoing groups are optionally substituted by 1 to 3 substituents independently seleded from the 
15 group consisting of H, halo, C t -C 8 alkyl, CN, NH 2 . NHR 13 , N(R% 9 OR 13 , C r C 8 alkyl, C3-C7 
cydoalkyl, C4-C7 heterocydoalkyl. C0 2 R 14 . CONH 2 , CONHR 14 , and CONR 14 R 15 ; 

wherein each R 11 is independently selected from the group consisting of H, Ct-Ce alkyl, 
Ca-C 7 cydoalkyl, C4-C7 heterocydoalkyl, Ce-C, 0 aryi, C5-C10 membered heteroaryl; said alkyl, 
cydoalkyl, heterocydoalkyl, aryl, and heteroaryl moieties of the foregoing groups are optionally 
20 substituted by 1 to 3 substituents independently selected from the group consisting of H. halo, 
Ct-Ce alkyl, CN, NH 2> NHR 13 , N(R 13 >2, OR 13 , C,-C 6 alkyl, QrC 7 cydoalkyl, C 4 -C7 heterocydoalkyl, 
C0 2 R 14 . CONH 2l CONHR 14 , and CONR 14 R 15 ; 

wherein each R 12 is independently selected from the group consisting of H, Ci-Ce alkyl, 
C3-C7 cydoalkyl, C4-C7 heterocydoalkyl, Ce-do aryl, Cs-Cto membered heteroaryl; said alkyl, 
25 cydoalkyl, heterocydoalkyl, aryl, and heteroaryl moieties of the foregoing groups are optionally 
substituted by 1 to 3 substituents independently seleded from the group consisting of H, halo, 
Ct-Ce alkyl, CN, NH 2l NHR 13 , N(R 13 )z, OR 13 , C,-C 6 alkyl, CrC 7 cydoalkyl, C4-C7 heterocydoalkyl, 
COJR u . CONH 2 , CONHR 14 , and CONR 14 R 15 ; 

wherein each R 13 is independently seleded from the group consisting of H, Ct-Ce alkyl, 
30 CrC 7 cydoalkyl, C4-C7 heterocydoalkyl, C0 2 R 14 , CONH 2 , CONHR 14 , CONR 14 R 15 , SOR 14 , 
S0 2 R 14 , SOjNHR 14 , S0 2 NR 14 R 15 ; 

wherein each R 14 is independently selected from the group consisting of H, Ct-C 6 alkyl, 
CyC 7 cydoalkyl, C 4 -C 7 heterocydoalkyl, Ce-C 10 aryl, QrCto membered heteroaryl; said alkyl, 
cydoalkyl, heterocydoalkyl, aryl, and heteroaryl moieties of the foregoing groups are optionally 
35 substituted by 1 to 3 substituents independently seleded from the group consisting of H, halo, 
Ct-C 6 alkyl, CN, Nhfe, NH Ct-Cealkyl, NfCt-Cealkytfe, 0-C t -C 6 alkyl; and 

wherein each R 15 is independently seleded from the group consisting of H, Ct-Ce alkyl, 
QrC 7 cydoalkyl, C 4 -C 7 heterocydoalkyl, Ce-Cio aryl, C s -Cto membered heteroaryl; said alkyl, 
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2. A compound according to claim 1. wherein E and G are C 
0 wherein X, W and Q are independentiv selected from 

CR 2 and cRWj and 9r ° UP COnsistin9 of N - NR ' 

wherein Y and 2 are independently present or absent, if present Y ^ y 
the group consisting of N, NR 3 , CR 2 and CR 2 ^ ^ 

10 ^^p^:^^ 





R R R 




R 3 ' V R 3 




from £ A t0 ^ ° f thG Pfecedin fl *ta* wherein R* is 

from the group consisting of: s 



selected 
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6. A compound according to any of the preceding claims, wherein R 2 is selected 
from the group consisting of: 
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6. The compound according to any of the preceding claims, wherein wherein A is 
NH and wherein B is absent 

7. The compound according to any of the preceding claims wherein each R 2 is 
5 independently selected from the group consisting of H, Ci-Ce alkyl, CyC 7 cycloalkyl, C4-C7 

heterocycloalkyl. Od-Ce alkyl, OC3-C7 cycloalkyl. OC4-C7 heterocyloalkyl, NH 2f NHR 6 , NR®R 7 , 
with the proviso that O t N or S atom of the foregoing substituents may not be bound to a carbon 
atom bound to another heteroatom, said alkyl, cycloalkyl, heterocycloalkyl moieties of the 
foregoing groups are optionally substituted by 1 to 3 substituents independently selected from the 
10 group consisting of H, halo, d-Q alkyl, CN, NH 2l NHR 10 , NfR 10 )* OR 10 . C-Ce alkyl, Cj-Cr 
cycloalkyl. C4-C7 heterocycloalkyl, C0 2 R 11 . CONH 2i CONHR 11 , and CONR n R 12 ; and 
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15 



wherein each R 3 is independenUy selected from the group consisting of H. C,-C 6 alkyl 
C*-C 7 cycloalkyl. C 4 -C 7 heterocycloalkyl. C0 2 R 8 . CONH 2 . CONHR 6 , CONRV or R 2 and R 3 
taken together with the carbon atom they are linked to can form a 3-7 membered cycloalkyl ring 
or 4-7 membered heterocycloalkyl ring, wherein each methylene group present in said 3-7 
5 membered cycloalkyl ring and said 4-7 membered heterocydoalky. ring may be optionally 
replaced by a C=0 group, said alkyl. cycloalkyl. heterocycloalkyl moieties of the foregoing groups 
are optionally substituted by 1 to 3 substituents independently selected from the group consisting 
of H. halo. Cl -C 6 alkyl. CN. NH.. NHR 10 , N(R'\ OR 18 . Ci -C 8 alkyl. C.C 7 cyc.oa.ky. C 4 -C 7 
heterocycloalkyl. C0 2 R ,, .CONH 2 . CONHR 11 . and CONR"^ 2 . 
10 8. The compound according to any of the preceding claims, wherein R< is 

selected from the group consisting of H. C-C, alkyl. and Ce-C 10 aryl. wherein the alkyl. and aryl 
nuHefes of the foregoing graups are optionally substituted by 1 to 3 subsitutents independenUy 
selededfromthegroupconsistingofH.halo.OH.N0 2 .C 1 -C 6 alM.C(R 6 )=CRV C^CR 8 Cr C 7 
cycloalkyl. C 4 -C 7 heterocycloalkyl. 00,-0, alkyl. OC 3 -C 7 cycloalkyl. OC 4 -C 7 heterocyloalkyl' C=N- 
OH. C=N-0(C,-C, alkyl). NH, NHR 6 , NRW. SR 8 . SOR 8 . SO.R 8 . CQ.R 8 . CONH* CONHR 8 
CONR R SO.NH* SC^NHR 8 , SO.NRV. NHCOR 8 . NR 8 CONR 8 . NHCONHR 8 . NR 8 CONHR 8 
NHCONRV. NROCONRV. NHSO.R 8 . NR^CR 8 . wHh the proviso that O. N or S atom of the 
foregomg substituents may not be bound to a carbon atom bound to another heteroatom. 

9. The compound according to any of the preceding claims, wherein R 5 is 
setected from the group consisting of H. Br. a. CN. CF„ CH.F, CHF 2 . SC^CH* and CONH 2 . 

10. A compound according to claim 1 selected from the group consisting of: 
S-Bromo-N'-p-O.^^^^^ 

diamine; 

5-Bromo-N^pyridin-2-^N2^ 
25 pyrimidine-2,4-diamine; 

5-Bromo-N<-pyridin-2-^^ 
pyrimidine-2,4-diamine; 

N^Benzyl-5-bromo-N 2 -[3-(1.2.3.6-tetrahydro i) yridin^ 
2.4-diamine; 

30 ^ Brom ^4-(1R-phenyl-othyl)^2-[3Hl.2,3.6-tetrahydr^ 
pyrimidine-2,4-diamine; 

^"^I'ac-pheny^ 
pyrimidine-2.4-diamine; 

5-Bromo-N4K1S^heny.-ethyl^N2-{3-(1.2.3.6-tet ra hydro-pyridin-4^ 
35 pyrimidine-2,4-diamine; 

4-{{5-Bromo-2-[3-(1.2.3.6-tet ra h y dro-pyridin-4-yl)-1H-indol-5-^ 
ylamino}-methyl)-benzenesulfonamide 



20 
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5-Bromo-N 2 -[3-(1 .2 f 3,6-tetrahydro-pyridin-4^yi)-l H-indol-5-yl]-N 4 -(4-trifluoromethyl- 
benzyl)-pyrimidine-2,4-diamine; 

5-Bromo-N 4 -{4-methoxy-ben2yf)-N 2 >[3-{1 ,2,3 f 6-tetrahydro-pyridin-4-yi)-1 H-indol-5-yl]- 
pyrimidine-2,4-diamine; 

5 5-Bromo-N 4 -(4-fiuoro-benzyl)^N 2 -[3-(1 .2 t 3,6-tetrahydro-pyridin-4-yl)-1 H-indol-5-yl]- 

pyrimidine-2,4-diamine; 

5-Bromo-N 4 -(3-fluoro-benzyi)-N 2 -[3-(1 ^.a.e-tetrahydro-pyridin^-yl)-! H-indol-5-yl]- 
pyrimidine-2,4-diamine; 

5-Bromo-N 4 -naphthalen-1 -yfmethy1-N 2 -[3-(1 ,2,3, 6-tetrahydro-pyridin-4-yl)-1H-indol-5- 
1 0 yl]-pyrimidine-2,4-diamine; 

5-Bromo-N 4 ^4-fluoro-3-tiifluoro^ 
1H-indol-5-yl]"pyrimidine-2.4-diamine; 

5-BromoV^3-fluorch5-trffluorom 
1 H-indol-5-yf]-pyrimidine-2,4-diamine; 
15 ^BromoV-(4-phenoxy-benzyl>N 2 4^ 
pyrimidine-2,4-diamine; 

5-Bromo-NM3,4Klifluoro-benzyl).N 2 -[3-(1,2 ( 3 f 6-tetrahydro-pyri 
pyrimidine-2,4-diamine; 

5-Bromo-N 2 -{3-(1 ^.a.e-tetrahydro-pyridin-^yl)-! H-indol-5-yl]-N 4 -(3-trifluoromethoxy. 
20 benzyl)-pyrimidine-2 t 4-diamine; 

5-Bromo-N 4 -(4-chloro-benzyi)-N 2 -{3-(1 ,2,3,6-tetrahydro-pyridin^yl)-1 H-indol-5-*ylJ- 
pyrimidine-2 f 4-diamine; 

5-Bromo-N 2 -[3-(1 ,2,3,6-tetrahydro-pyridin-4-yl)-1 H-indol-5-yl]-N 4 -thiophen-2-ylmethyl- 
pyrimidine-2,4-diamine; 

25 5-BromoN4-furan-2-y!methyt-N2-[3-(1 ^.S.e-tetrahydro-pyridin-^yl^l H-indol-5-yl]- 

pyrimidine-2,4-diamine; 

5-8romo-N 4 -(2-melhy|.benzyl>-N 2 -[3-(1 ,2 f 3 ( 6-tetrahydroi)yridin-4.yl)-1 H-indol-5-yi]- 
pyrifnidine-2 f 4-diamine; 

5-Bromo-N 4 -(3-methyf-benzyl)-N 2 -[3-(1 ,2 t 3.6-tetrahydro-pyridin-4-yl>-1 H-indol-5-yl]- 
30 pyrimidine-2,4-diamine; 

5-Bromo-N 4 -(4-methyl-ben^^ 
pyrimidine-2,4-diamine; 

5-BromoV^2-fluoro-benzyl)-N 2 -[3-(1,2.3 l 6-tetrahydro-pyridin^ 
pyrimidine-2,4-diamine; 

35 N 4 -Bipheny!-2-y«methyl-5-bromo.N 2 -{3-{1 .2 f 3,6-tetrahydro.pyridin«4-yf)-1 H-indol-5-y!]- 

pyrimidine-2,4-diamine; 

N 4 -Biphenyl-3-yfmethyl-5-bromo-N 2 -[3-(1 ^.3,6-tetrahydro-pyridin^-yl)-1 H-indol-5-yl]- 
pyrimidine-2 t 4-diamine; 
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5-Brom<>-N 4 -(2™thoxy-benzyl^ 
pyrimidine-2,4-diamine; 

^Brom<>N 4 -<3-methoxy-berizy^N^ 
pyrimidine-2,4-diamine; 

5 3-({5-Bromo-2-[3-<1 .2.3.6-tetrahydro-pyridin-4-yl)-1 H-indol-5-ylamino]-pyrimidin-4- 

ylamino}-methyl)-N-niethyl-benzamide 

S-Bromo-N^-chloro-benzylJ-N^^ 
pyrimid'me-2,4-diamine; 

5-Bromo^-phenethyi-N^^ 
10 2.4-diamine; 

^Bromc^ 4 -<2^yrkiin-2-yl-e^ 
pyrimidine-2,4-diamine; 

5-Bromo-N 4 -<2-pyridin-4-^ 
pyrimidine-2,4-diamine; 

15 ^ rom °- N4 -(2-Pyridin-3-yl-ethyl>N 2 -l3-(1 l 2,3,6-tetrahydro i )yridin^ 
pyrimidine-2.4-diamine; 

^Bromo-N 4 -[2-<3-fluorc-ph^^ 
5-yq-pyrimidine-2,4^iamine; 

5-Bromo-N 4 K2-phenyJ<yclopr^ 
20 ylhpyrimidine-2.4-diamine; 

S^romo-N^-pheny!^^ 
yl]-pyrimidine-2,4-diamine; (homo-chiral) 
5*romc-N 4 -(2-phenyl-cy^^^ 
ylJ-pyrimidine-2,4-djamine; (homo-chiral) 
25 5 ^ rom °- N4 -(2^lor<^^ 
5-yl]-pyrimidine-2,4-diamine; 

5-Bromo-N 2 -[3-(1.2,3,6-tetrahydro^^ 
ethyt)-pyrimidine-2,4-diamine; 

^Br<>mc^2K2-fluoroi>heny^^ 
30 5-yl]-pyrimidine-2.4-diamine; 

^Brc™>^2^2HM>roi>heny1)^^^ 
5-ylJ-pyrimidine-2,4-diamine; 

S-Bromo-N^p-C-methoxy-ph^^ 
indol-S-ylJ-pyrimidin^^-diamine; 

35 ^-BenzoH .3]dioxol-5-yl-ethy1>54)romo-N 2 -[3-(1 .2.3,6-tetrahydro-pyridin-4-yl)-1 H- 

indol-5-ytJ.pyrimidine-2,4<liamine; 

5-Bromo-N 4 -(3-phenyl-propyl)-N 2 W^ 
pyrimidine-2,4-diamine; 
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5-(5-Bromo-4-phenethylamino-pyrimidin-2-ylamino)-1 t 3^ihydro-indol-2-one; 
5-[5-Bromo^-(2<hloro-benzyfamino)^^ 

5-(4-Benzylamino-5-bromo^yrimidin-2-ylamino)-1,3-dihydro-indol-2 

5-(5-Bromo-4-(1 -phenyl-ethylamino)-pyrimidin-2-ylamino]-1 ,3-dihydro-indol-2-one; 
5 5-[5-Bromo-4^3-phenyH3ropylami™ 

5^Bromo-N 4 -(2-methanesulfonyl-ethyi)-^^ 
5-yl]-pyrimidine-2 f 4-diamine; 

N 4 -Benzyl-N 2 -[3-(1,2 t 3 ( 6-tetrahydro-pyridin-4-yl)-1 H-indo!-5-y!]-pyrimidine-2,4-diamine; 

N 4 -Benzyl-N 4 -methyl-N 2 -l3-{1 f 2,3,6-tetrahydro-pyridin-4-yl)-1 H-indol-5-yl]-pyrimidine- 
10 2,4-diamine; 

N 4 -MethylV-(2-pyridin-2-y!-e^ 
pyrimidine-2,4-diamine; 

[4-(2-Phenyl-morpholin-4-y1)-pyrimidin-2-yl]-[3-{1 ^.S.e-tetrahydfo-pyridirM-yO-l H- 
indol-5-yl]-amine 

1 5 5-Methyl-N 4 -(2-pyridin.2-yI-ethyl)-N 2 .[3-(1 ,2,3,6-tetrahydro-pyridin-4-yl)-1 H-indol-5-y!]- 

pyrimidine-2,4-diamine; 

5-Bromo-N 2 ^3^lperidin^-yMH-indol-5-yl^^ 
diamine; 

^ 5-Bromo-N 2 -[1 -methanesulfonyl-3«<1 ,2 f 3,6-tetrahydro-pyridin-4-yl)-1 H-indol-5-yl]-N 4 - 

20 (2-pyridin-2-yl-€thyl)-pyrimidine-2 f 4-diamine; 

5-Bromo-N 2 -[1 -methanesulfonyl-3-(1 ,2 A 64etrahydro-pyridin-4-yl)-1 H-indol-5-yl]-N 4 - 
pyridin-2-yl-pyrimidine-2 t 4-diamine; 

5-Bromo-N 2 -(2-pyridin-2-y!-emyl)^ 
pyrimidine-2,4-diamine; 

25 3-{4-(2-Pyridin-2.yl-ethylamino)-2-(3-(1 ^^.S-tetrahydro-pyridin^-yl^l H-indol-5- 

ylamino]-pyrimidin-5-yl}-acryIic acid; ethyl ester; 
5^5-Bromo-4-[2-(3-chloro^henyl^^ 

2-one; 

5-Bromo-N 4 42-(3^loro-phenyl)-ethyn-N 2 -[3-(1 f 2 t 3,64etrahydr(^ 
30 5-yi]-pyrimidine-2,4-diamine; 

543romo-N 4 ^2-(3^hloroi)henyl)^th^ 
5-yl]-pyrimidine-2,4-diamine; 

5^5-Bromo-4-[2^4-methoxy-phenyl)-ethylami^ 
indol-2-one; 

35 5-Bromo-N 4 -[2-(4-methoxy-phenyl)-ethy1]-N 2 -[3-(1 t 2 f 3 ( 6-tetrahydro-pyridin-4-yl)-1 H- 

indol-5-yi]-pyrimidine-2,4-diamine; 

5^5-Bromo^-[2-(3-methoxy-phenyl)-ethy!amm^^ 
indol-2-one; 
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5 Pyrimi<jine-2,4-diamine; 

5-[5-Bromo-4-(2 
5-Bromo-N 2 -[3-( 
Pyrimidine-^-diamine; 

10 

pyrimidine-2 f 4-diamine; 



indol-5-yl]-pyrimidine-2.4-diamine; W 

-vd^:: ' ^ 

2-one; 

20 2-one; ^"^^ 
indo^JT™^^ 

35 one; a **" - "*^^ 
one; 



2-one; 

25 

2-one; 
2-one; 

30 
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5- [5-Bromo-4-(2,5-dimethyl-benzy!amino^ 

one; 

6- {5-Bromo-4-(2,5-dimethyl-te^ 

one; 

5 ^[^Bromo^-(2-fluoro4)enzyfamino)-pyri^^ 
6-[5-Bromo-4-(2-trifluoromethoxy^^ 
indol-2-one; 

5-[5-Bromo-4-(3-trifluoromethoxy4>enzyiamino)-pyrimidin-2-yla^ 
indol-2-one; 

1 0 ^[5-Bromo-4-(3-trifluoromethoxy-benzyte^ ,3-dihydro- 

indol-2-one; 

5- {5-BromcnH4-trifIuoromethoxy^^ 
indol-2-one; 

6- [5-Bromo-4-(4-trifluoromethoxy^^ 
15 indol-2-one; 

6-[5-Bromo-4-(2-methoxy-ben^amino)^ 

6^5-Bromo-4-(3-methoxy4>enzylamM ,3-dihydro-indol-2-one; 
6-[5-Bromo-4-(3-trifluoromethyl-te 

2-one; 

20 ^[^Bromo-4-[(thiazol-2^ 
one; 

5^5-Bromo^[(5-methanesulfonyl-thiophen^ 
1 ,3-dihydro-indoI-2-one; 

5-[5-Bromo-4-<2 I 3-difluoro-benzyfamirK))-pyrimidin-2^ 
25 ^^ Br omo-4-(2 l 3^ffluoro-benzyl^^ 

5- (5-Bromo-4-(2 t 4^ifluoro-ben2ylamino)^^ 

6- {5-BromcMH2 Adifluoro-be^^ ,3-dihydro-indol-2-one; 
6-{5-Chloro-4^2-trifluoromethyl4)enzylamino)-pyrimidin-2-ylam 

2-one; 

30 5^Woro-N2-(1-methyl-1H-ind^ 
diamine; 

5^hloro-N 2 -(1 H-indazol-5-yt^^ 

5-Chloro-N 2 -(1 -methyl-1 Hnndol^-ylV^-pyridin^-ylmethyl-pyrimidine^^-diamine; 
6^5-ChlorcHH(pyridin-2-yfm^ 

35 one; 

5<*loro-N2-(1H-indazol-^^ 
5-Chloro-N2«(1H-indazol-6-yl^ 
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5-Bromc^N2-(1H-indoI-5-y1)-N4-py^ 

5-Bromo-N2-(1 Hnndol-5-yl^ 

5-Bromc^N2-(1H-indol-4-yl)-N4-(2^ 

5-Bromo-N2-(1H-indazoI-5-yl)-N4-(2-pyridi^^^ 
5 5-Bromo-N2-(1H-indazol-6-yl)-N4-<2-py^^ 

5-Bromo-N2-{1H-indoM-yl)-N4-pyridin-2-ylm^ 

5-Bromo-N2-(1H-indazol-5-yl)-N4-pyrkJ^ 

N2-(1H-!ndol-5-yl)-N4i)yridin-2^^ 

N2-(1H-lndazol^yt)-N4i>yridin^^ 
1 0 N2-(1 H-lndol-5-y1>N4-(2-pyridirv2-y^ 

N2-(1H-lndazol-^yl)-N4-pyridin-2-^ 

N2K1H-lndazol-5-yl)-N4-(2-pyridin-2^ 

N2^1H-Indazol-6-yi)-N4-(2-pyr^ 

5-{5-Bromo-4-[(pyridin-2-ylmethyl)^^ 
15 benzoimidazol-2-one; J 

5-[5-Bromo-4-(2-pyridin-2-yl-ethylam 
benzoimidazol-2-one; 

5^4-l(Pyridin-2-yimethyl^ 

one; 

20 5-[4-(2-Fyidin-2-yl-ethylami 

5-Bromo-N2-(1 H-indazol-6-y1)-N4-pyridin-2-ylmethyl-pyrimidine-2 t 4^iamine; 
5-{5-Bromo^-[(pyridin-2-ylmethy!}-am^ 

one; 

5-[5-Bromo-4-(2i>yridin-2^ 
25 5-I4^2-Pyridin-2-yl^thyfamino)-pyrimidin-2.ylamino]-1 ,3^ihydro-indol-2-one; 

5-Bromo-N2-(2-metoyl-1H-indoL^^ 

N2-(2-Methyl-1 H-indol-5-yl)-N4i>yridin^^^ 

N2-(1H-lndol^-yl)-N4i>yridin-2-^^ 

5-Bromo-N2^2-methyl-1H-indol-5-yl)-N^ 
30 5-Bromo-N2-(1 H-indoI-6-yl)-N4-pyridin-2-y!methyl-pyriniidine-2 1 4-diamine; 

5-Bromo-N2-(1H-indol^-yl)-N4-(2^ 

N2-(1H-Benzoimidazol-5-yI)-5-bromo-N^ 

N2-{1 H-Benzoimidazol-5-yi)-54ro^ 

3-(5-Bromo-4-(2-pyridin-2-yl-ethyta^ 
35 N2-(1 H-Benzoimidazol-5-yl)-N4-pyrid^ 

5-Bromo-N2-{2-methyM H-benzoimidazo!-5-yl)-N4-pyridin-2-y!methy!-pyrimidine-2,4- 
diamine; 

N2-(2-Methyl-1H-benzoimidazol-5-y^ 
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2-one; 



30 

diamine; 
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5-Bromo-N4-pyridin-2-ylmethyl-N2-(1-pyridm^^ 
2,4-diamine; 

N2-(1-BenzyMH-indol-5-yl)-54>rom<^N^^ 

5-Bromo-N4-pyridin-2-yImethyl-N2-(1 -pyridin-2-y1methy1-1 H-indol-5-yl)-pyrimidine-2,4- 
5 diamine; 

N2^1-Benzyl-1 H-indazol-5-yl)-5-bro 

5-Bromo-N2-(1 -methyt-1 H-indazcM-5-yI)-N4^yridin-2-ylmethyt-pyrimidine-2 t 4-diamine; 

5-Bromo-N4-(4-methyl-<^ohexyl)-N^^^ 
yl]-pyrimidine-2,4-diamine; 
1 0 5-Bromo-N4-(4-methyl-cyclohexyl)-N2-[3-(1 ,2,3,6-tetrahydro-pyridin-4-yl)-1 H-indol-5- 

yl]-pyrimidine-2,4-diamine; 

5-Bromo-N4-cyciohexyImethyl-N2-[3-(1 ,2 ^64etrahydro-pyridin-4-y1)-1 H-indol-5-yl]- 
pyrimidine^-diamine; 

H5-Fluoro^-[(pyridin-2-ylmethyl)-^ (1 ,2,3.6-tetrahydro-pyridin- 

1 5 4-yl}-1 H-indol-5-ylamine 

H5^hloro^(pyridin-2-ylmeto^ 
4-yl)-1H-indol-5-ylamine 

5-Fluoro-N2^1H-indazol-5-yl)-N4-pyridin-2-ylmethyli)yrim 

545-Fluoro4-[(pyridirv2-ylmethyi)^^ 

20 one; 

5^hloro-N2^1 H-indazd-5-yl)-N4^ 
5^5<;hloro^[(pyridin-2-ylmethyl)-am 

one; 

5-Flupro-N4^2-pyridirH2-ytethyl)-N2-^^ 
25 pyrimidine-2,4-diamine; 

5-Chloro-N4-(2-pyrjdin-2-yl^thy1)-N2-[3-(1 f 2 f 3 f 6.tetrahydro-pyridin-4-yl)-1 H-indol-5-yl]- 
pyrimidine-2,4-diamine; 

5-Fluoro-N2-(1 H-indazol-5-yl)-N4-(2i)yridin-2-yl-ethyl)-pyrimidine-2 t 4-diamine; 

5-[^luoro^2-pyridin-2-yl^thylamino^ 
30 5-Chloro-N2-(1 H-indazol-5-yl)-N4^2i3yridin-2-yl^thyl)i>yrimidine-2 l 4<liamine^ 

5-[5^hioro^2-pyridin-2-ytethylamino)-p^^ 

5^4-[(Pyridin-2-ylmethyl)-amino]-(>^ 
indol-2-one; 

5^5-Methoxy^-[(pyridin-2-ylmethyl)^m 

35 one; 

5^5-Methoxy^-(2-pyridin-2-ytethyiamino)^^ 



one; 



2-one; 
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indol-2-one; lnuorome,h V | -< l S™'«f"'-4-yteminoM,2-<lil,y*o- 



35 one; 

carbonitrile 
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5^4-[(3-Methyl-pyrklin-2-ylmethyl)-amino]-5-trifluorometh 
dihydro-indol-2-one; 

6^4-[(3-Methyt-pyridin-2-ylmeth^ 
dihydro-indol-2-one; 

5 4 -[^ Brom ^2-(2K>xo-2,3-dihydro-1H-indol-5-ylamino)-pyrimidi 
1-carboxylic acid; tert-butyl ester; 

5-[5-Bromo-4-(1 nriethanesulfonyl-piperidjn^ylamino)-pyrimidin-2-ylamino]-1 ,3- 
dihydro-indol-2-one; 

5-[5-Bromo-4-(piperidin-3«ylam^ 

10 4 -l 5 - Br ^o-2-(2^xo-2.3Ki^ 
1-carboxylic acid; ethylamide 

3^5-Bromo-2-(2^xo-2,3KJihydrcMH-indo^^^ 
1-carboxylic acid; ethylamide 

5- [4-(1 -Benzoyl-piperWin^-ylamino)-5-bromoi)yrimidin-2-ylamino]-1 ,3-dihydro-indol- 

15 2-one; 

6- [4-(3-MethanesulfonyI4)enzylamino)-5-methoxyijyri^ 
indol-2-one; 

6-[4^3-Methanesulfonyl-ben^ 
dihydro-indol-2-one; 

20 6 W 3 * Me ^anesulfonyt-benzylaminoH)yrimidin-2-ylam 

5-{4-{1 -Benzenesulfonyl^iperidin^ 3 . 
dihydro-indol-2-one; 

5-l4-(3-Methanesulfonyl-benzylamino^ 
dihydro-indol-2-one; 

25 M5^loro-4-{(piperidin-3-ylm^ ,3-dihydro-indol-2- 

one; 

^5-Chloro-4-[(1-methanesu^ 
1,3^dihydro-indol-2-one; 

6^5-Bromo^[(piperidin-3-y^ 

30 one; 

6^5-Bromo^-[(1-methanesulfonyl^iperidin.3-ylmethyl)-am 
1 ,3-dihydro-indol-2-one; 

5r[5-Fluc*o-4-{3-methanesulf^ ,3-dihydro- 
indol-2-one; 

35 ^ Brom ^4(1-Mroxy^doh 
indol-2-one; 

and pharmaceutically acceptable salt, prodrug, hydrate or solvate of the 
aforementioned compounds. 



WO 2004/056786 



PCT/IB2003/006055 



-147- 



10 



15 



11. A method for the treatment of abnormal cell growth in a mammal comprising 
administering to said mammal an amount of a compound of claim 1 that is effective in treating 
abnormal cell growth. 

12. Amethod according to daim 1 1 wherein said abnormal cell growth is cancer. 

13. A method according to claim 12 wherein said cancer is selected from lung 
cancer, bone cancer, pancreatic cancer, skin cancer, cancer of the head or neck, cutaneous or 
intraocular melanoma, uterine cancer, ovarian cancer, rectal cancer, cancer of the anal region, 
stomach cancer, colon cancer, breast cancer, uterine cancer, carcinoma of the fallopian tubes, 
carcinoma of the endometrium, carcinoma of the cervix, carcinoma of the vagina, carcinoma of 
the vulva. Hodgkin's Disease, cancer of the esophagus, cancer of the small Intestine, cancer of 
the endocrine system, cancer of the thyroid gland, cancer of the parathyroid gland, cancer of the 
adrenal gland, sarcoma of soft tissue, cancer of the urethra, cancer of the penis, prostate 
cancer, chronic or acute leukemia, lymphocytic lymphomas, cancer of the bladder, cancer of the 
kidney or ureter, renal cell carcinoma, carcinoma of the renal pelvis, neoplasms of the central 
nervous system (CNS). primary CNS lymphoma, spinal axis tumors, brain stem glioma, pituitary 
adenoma, or a combination of one or more of the foregoing cancers. 

14. A pharmaceutical composition for the treatment of abnormal cell growth in a 
mammal comprising an amount of a compound of claim 1 that is effective in treating abnormal 
cell growth, and a pharmaceutfeally acceptable carrier. 



